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NOTES 9/5/67 BALCH 

Cf/.:i'cpA 
S-IC-5 Testing - Data from the static firing on 8/25/67 indicate that 
objectives of the end item test plan were met.-- Removal of stage from 

test stand is still set for tomorrow, 9/6/67, but may be delayed because 
of the S-II- 3 tanking te st scheduled for the same day.V 

S-II-3 Testing - Because of delays in prerequisite testing, late completion 
of LH2 overboard bleed system installation, and open quality paper work, 
the LOX/LH2 tanking has been resche dul e d from 9/2/67 to 9C6/~7..'!" First 
static fi r -ing is- still scneaulea for 9/21/67, but prospects of meeting this 
s7hed~le are r::ar gin~1. V -- --
S-IC -6 Stage - Delivery of stage to MTF, previously scheduled for 
tomorrow, 9/6/67. is now pending anticipated realignment of the S-IC 
program at MTF. V 

test 
• 

MTF Transportation - MSFC representatives visited MTF on 8/29/67 for 
discussions relative to a GSA study to be performed next month to determine 
whether it is feasible for GSA to assume MTF transportation support oIl: 7j})6...8. 
MSFC and MTF representatives a -re in agreement on the approach to the 
study and on the need for a preliminary planning meeting of MSFC, MTF. and._ 
GSA representatives at MTF during Sept~~~er. -V 
Alleged Damages from Stage Firing - A total of ~ight complaints alleging da~~g~ 
as a result of the static firing of the S-IC-5 stage on 8 / 25/67 have been -- - . - ~. 

received. Alleged damages have been mainly to b ic~ and block walls: 
Investigations are underway. V--



NOTES 9/5/67 BELEW 
~!J~A 

ATM MOCKUP: The ATM mockup has been refurbished and will be avai.tabl~. 
for viewing during the ATM Project Review on 9/6/67.. While it is not 

itOtaTly up-to-date, '. it shoWss-ignffi(>lnt improvement - over its predecessor. 
Plans are to update the ,mockup 6n a 2eriodic , b~sis (about every two mon~hs)~ 
ATM CONFIGURATION MANAGEMENT PLAN: On 8/28/67, we met with the ATM Lead 
Lab Managers and ~iscussed in detail configuration control. Overall 
.agreement was reached ,and the results will be documented-~a joint 
Project: Office/Lead Lab configuration management plan. V 
AIM NEUTRAL BUOYANCY TESTING: We have an initial reaction from MS.9 con
cerning the use of their n,eutral buoyancy--tank for our ATM -engineering 
evaluation. Indications are that the tank may be available for our use 

_during t~e last quarter of this ye~.r. MSFC' ~ facility is- heavily sched'uled 
' ,..!i,!-th Workshop _e(fortI:L~_ ~ - . - • 

ORBITAL WORKSHOP COWS) CREW QUARTF.RS FLOOR PLAN: MSC's Principal Investi~ 
gator ha.::; proposed a revised main floor plan. The- floor plan change pro-' 

'-' - - -vides for egress from any compartment by passing through a single doorway. 
\,.. - -
Bot h sleev areas ; the food management area, and the waste management all -
have a doorway that opens to the work area. The sleep areas are separated 
by the food and waste management areas. It i s being evaluated by the 
Lead Lab/Project Office~v/ 
eMs STABILIZATION FOR Tl-IE AAP-l/2 MISSION: In a review with R&DO on the 
re<;ul t fJ of several trade studi es concerning the eMS stabilization/thermal 
balance/power for the AAP-l/2 Mission (Mission A), an agreement was 

--'rea ched on a ba'sic approach to provi de a stabilization system 'tailored to 
provide t he capability for an2rbital orientation during Mission A to _ 
satisfy the thermal balance and power requirements. The approach includes 

- a bi-prop~1[~_~ __ pr2p_ulsion,system located on the S-iVB aft skirt witl.!. 
sensing and control electron~c-,s_ in the Instrument Unit. Also, S.olar Array 
locations were chosen which- will permit an optimization of the Solar Array 

"'size. Upon completi6ii ' of several open action items (such as tmpac,t of -' 
-. - 0 - -- . 

rotating the Multiple Docking Adapter 45 to a~commoaate the selected 
'iocation or eMS Solar--'Arrays), we expect to complete. coordination with
MSC, finalize the design/perlormance requi.rements, prepare the details of 
a development plan and prepare a request to Mr. Mathews .for a Cluster 

~seline change. I ~ - . 

INTEGRATION CONTRA~: In accordance with the direction from C. Mathews, 
_~e_ are proceeding_, with Martin to extend the Phase C contract for 90 days. 

The Lockhe;d ~ntract will be extended, but only to cover ATM thermal -
_anaiysis work~jor-a limited period (60 days) to permit Martin buildUp 
and smooth transition in this critical area. V 



NOTES 9-5-67 J3,R0WN 
. q~h q/.!; 

H- 1 ENGINE Five ',of a six bomb test series has been completed at the 
Test Laborato~;y Power Plant Test Stand (PPTS) as part of the H: l stability 
study utillzing engine H-4067. The engine damped normally in each test. 
This engine was inadvertently bomb;d at a very high thrust (oyer 219K) on_ 

<'-. ... - ... ~. ",-., , 

the fourth test. It has been removed from the test stand for a detailed 
~spection before the last test is conducted. Engine H- 156 will be installed 
in the PPTS early next week. This engine demonstrated a RCC cutoff at _ 

__ Neosho last Thursday. , Testing of H- 156 on PPTS ~ eXRected to confirrg_ 
that t he i~stability at Neosho is caused by a J acilit,y' anomal~. V 

F-l ENGINE Subsequent to static fi r ing of the S - IC-5 stage at MTF, the 
ground test instrumentati,on installed for measuring static firing tempera

ture s was inspected on August 31, 1967. This inspe c tion r evealed that ther:"" 
- iac'~lity or iented turb~v.-~.J·hlet thermoc ouple installed on engine F - 504_~ 

had one and three qU:a~ters inches of its tip broken off. Turbopump torque 
r-' __ ~ ~ I' _ 

checks revealed no hiterference problems, but inspection of the turbine 
~ ijsembly and heat exchanger will be required. An EFIR has been released 
!t> perform the inspection in the test stand at MTF. V 

J -2 ENGINE The ~ngine checkout activities at KSC are proceediqg 
~ormal1y. All kits for AS- 501 are on site and the LOX pump seal cavity 
vent line installation (ECP 620) is in progres s on S - II- 501. DAC will 
schedule the effort prior to CDDT (9/19/67). 

There were Lou! tests at AEDC September 1, 1967. The tests con '" 
sisted of t~o 80-minute restart couples. The first burns were 30 seconds 
~~_ch and the restarts were programmed for, five seconds. The}irst 
restart was successful. The last test was cutoff by a gas generator 

~overtemper~ture (GGOT).~ condition. It appears the GGOr was caused 
,by excessive start bottle energy, however, no definite conclusions can 
be reached until the data are evaluated. We do not expect any new . 

r-

anomalies. During this test series the drain line burn-off ends for the - ------- . - -----,-----
...,.. LO~ turbopump primary BeaIJ~~~age_was ~valu~t~cL. There were 12 
J.!..~e B positioned about ~l].e_ chamber s; two with GOX flow ~ The first look 
at the data indicates no problem with this design. 



F -1 Engine 

NOTES 9/5/67 CONSTAN 

c}P~/.5 B -'/10 

The GG exhaust temperature transducer on engine F - 5041 (Position 2 on 
S-IC- 5) failed during static testing. Upon removal it was observed that ' 
the probe portion was missing.. It must be assumed that the Erobe passe~ 
_through the turbi.n~. A UER has been written against this failure and a 
recommendation from Rocketdyne has been requested: V 

Possible recommendations, at thi s time, could r .ange from removing 
the heat exchanger and examining the first and second stage turbine 

""'-;'heels while the stage is in the sta nd to complete replacement of the--.... 
en~ine.= V 

This particular instrument is supplied by GE at MTF for installation -. 
by The Boeing Company for use duri ng static firings only.V 

Cracked Solder Joints 

CCSD was authorized to remove the telemetry equipment on S-IB- 5 in 
order to inspect for possible cracked solder joints. V 
S-IB-5 Post-storage Plan of Work 

CCSD has presented a work plan for S- IB- 5 in compliance with the time 
frame requested by Change Order MICH - 120 which lists open work to 
be accomplished prior to shipment of the stage to KSC as sembly 
scheduled for December 28, 1967.V 

Stage S-IB-5 has been released from storage as of August 31, 1967, and 
post- storage modificati.ons have commenced with fir st priority being 

~ ~ 

given to changeout of components containing elastomers with six months 
or less unexpired life due to turn around time from vendors (example: 
swivel joints of the umbilical connection). (No physical movement of 
the stage has occurred. ) V 

• 



NOTES 9/5/67 F ELLOWS 

~J.> c,/t 
l. MSFG Liaiso .. n O(fice at MSC : ~i ll Dav ids~n, the MSFC L iaison 
R eaident at MSC for the past .3 1/2 ye a rs, has by mutual agreement 
transferredJ r_o]n....E.&DO t.oJp_and is moving from Houston to Denver, 
where he will be associated with the Martin AAP-fnt~gTati-;;;-ContraCt. 

Mr. Jeffre r... Ha.!piJ.t <;>_n •• who has b~~-~h-;-IO-; epresentative i n the ~ 
Liaison Office at MSC, will remain there~ and carryon the MSFC 

~ 

_liaison activitie·s. V--

2. MSFC/KSC Mutual Assistance Program: Thus far, the names 
of J.Q...!~ _c4I).icall u~ied R&DO individuals, in support of 31 tasks, 

,}.lave be.«:.~~f~.!.!..ed~~ Twe..Qty_-_~ ight~p;_9.P~.t.. associated with ~ 
twenty : one .tasks", have been selected and twenty-five have reported 

"'to KSC to da.te. -~-- ~ - - -
II V" 



NOTES 5/5/67 GEISSLER 
o/~q/£ -B--J/IO 

1. AAP Mission Requirements Panel: In the fourth meeting of this panel 
at MSFC on August 25, 1967, a review of the AAP-3 (SA-211) weight and 
performance for the cluster mission showed that the AAP-3 payload is_ 

~currently 5, 3911bs above the presently committed p;y-lo~d capabi,lity of _ 
'la, 000 Ibs inserted into Cl;n 81 x 120 n. mi. orbit. . Two 2Q~ent!~~ improve-e.V. ments, (1) .?ff-l?ad!ng consumables .from AAP-3 into the AAP-4 LM ascent 

~ stage and (2) flying the AAP-3 ~~~ ~~i_E~. ~tage, to insertion, ~pear less 
()"f.#~ I.v..-' favorable than originally envisioned. The LM ascent stage t.s now near the--" 
~ :;t~-~ctural limit of 10, 000 lbs. so that little AAP-3 off-loading ca!: b.e~ 
~olJ~b'I."_' ,_~olerated ,:nd the ~.!~..?~~al payload gain of flying the CSM as a thhd stag:. 
~ ,\\.J S'-&b0i6 may be lost due to less efficient guidance over the longer range angle, 
1, 1'" "'·'·I~lt.: -\ ~~'iW j). 

o..('e-~ ~r 2, Saturn V Launch Release Wind Criteria: Re: 9-uestion raised at AS-SOl 
~t.\=1?"~) Flight Readiness Review pertaining to ,launch release wind cr,iteria: the --:-

'0 cWd..~ Apollo Program Specification, SE 005-001-1 Revision A dated March l, 1966 
~.{ ,,, .t\~,r: ) 

\ \\~. 

"~1> 

states that the~~_urn V space vehicle shall be capable of ~~_l!-~~_~ in 
.. the...2.2.. percentile peak surface wind condition~. (This is.,?8 knots peak a~ 
the 60 foot reference level). The launch vehicle capability remains at 99 
percentile for the launch r~lease ;inds. The S / C did not meet this critrrTa', 
~nd L~ther than beef-up the SIC structure, the decision was made by MSC 

_and concurred in by Headquarters to~u,ce, the space vehicle criteria to 
~p.er:.centile. ,vrhis launch release criteria applies for both block I and 
block II spas:;ecraft to be flown on Saturn V. V-_ ___ 4 • 

3. SST (Supersonic Transport) Acoustic Work: A meeting at Langley 
Research Center (LaRC) on July 19, 1967, resulted in definite interest by 
LaRC and OAR T personnel ~n MSFC acoustic personnel capabilities, in
house experime~tal facilities. and their possible contribution to the SST 

"acoustic problems. The importance of these problems has reached the ' 

-.1)T~~,~~~(;.t~!~) ua nd w ill'=de c id£"'!:h-:e-~:Uy.i.~-=Qilb_~ __ ss i_~l1g. j.~t'p~9~G-$1l;itie s , 
~above interest represents a ne~_E:.a .r_ket for MSFC._re.s.our~ ,~~, Some 
of the current MSFC space vehicle acoustic effort appries directly to the 
~I. acoustic problem area . . However, our capability to explore further and 
support the problem of the SST, is s_everely handicapped by lack of civil 
service personnel, aggravated by recent losses in that area. I:otential 

II' . • .t 

~~]~fied replacemfents are available, but action is presently stopped due to 

piring freeze. L 
/ ~ E .fi'. 

, k ca... ~i ~ J~~ 1t:/ 1ft ...... ~ 
~v.r ~ e~~~ ~ NA~~ ~+' II( fi;f~V 'Itt~}~ 'tJ* 

W ~ ~ .k(, J"cidu\.~" ~~>tlCI' IH-~ I 
~\~ r-~~ tw~ rt\.t\.·ll.~ 4 \ ffl~ ~4 

I ~~ hi- ~~ ~ -~~ ~7 

Ed Buckbee
Translation
E.G. What's the proposed solution? MM-strapons aren't available yet for AAP-3, unless schedule is slipped, right? B

Ed Buckbee
Translation
E.G. We can expect a discussion of this issue only after we have a NASA FY 68 Appropriations Act, and after Hq. has decided on overall posture and program emphasis in FY 68 AP. I expect clarity on all this on or around 1 October 67. B



NOTES 9-5-67 GMU 
~/J 

GSE - SANDERS DISPLAY: ME.. Lab is in the process of reworking solder 
joints on printed circuit boards for use on AS-50l launch. Since we 

_90ntinue to have difficulties with the quality of hardware delive~ 
by Sanders. IO is p~paring a letter to Sanders for your signature .-~ 
and we have1U\formed DCAS to employ 100% in-process inspection in any 
_~ut~ Sanders _ hCt.rdwcu:e 'v . -.- -



NOTES 9/5 /6.{JJ~I(JE lJSSE RMANN 

1 . Personal Achievements . Mr. Mi~hael T, Bore lli, Chief of the Advanced Flight ty ~ 'r~\I" 
Control System Section of R~-=-F rece i vcd his Ph , D. degree in electrical " -
engineering from Auburn Universit.y o if Augu ~t B , 1967 . Th i s -is - the third' Ph.D. / 

oegree received by a member of R-ASTR-F wi t hi. n the pas t two years. !j!,JJ1I11!... (d' .... Sh%.-~ 

r .:\ ~t If.tr-2 , National Research Council Post Oo cto ral re ll ows hips , The (~J 1. owship for "11_ 
Dr. rrTK~Stut-rgarrGermilny:nas-6een-Eo~n-r;-r·med' an(ThTs report i ng date to ~ ""-" 

"'As trionics i s November 1, 196 7, Dr . Miura ; Un i versi ty of Tokyo, ,Japan • . a1so .... ---_ __ -
~~~ been confi rmed with a reporting -oate o f ahout December IS, 1967 . ~ 

3 . Saturn 501 flight Contro l ,Co utero 
~he.ckc · out 1n our .. Fllg t ",$lmu ahon . Lab 
~ for _shipment _,tp...thc_ .fap'~~~.V 

The ~ked~~mp1!t~.!-has. be.,en _ completely 
and was delivered on Sunday mom:fng'·to- -

-~~-- ~ "" 

4 . ATM Crew Training and EVA Review. Three meetings were held last week on this-":'" 
subject . 

a . MSFC pers onnel met with the AAP ast ronauts and MSC crew systems personnel 
to discuss ATM crew training requi rements . Astronaut training equipmcnt and 
length of ti me for training were suggested by MSFC and i s to be reviewed by MoSC. V 

b . Dis cuss i ons were held by , MSFC personnel wi th NASA biomedical personnel at 
,Flight Resear ch Center (FRC) D Edwards Air Fo r ce Base g soncerning the possibility. 

, of biomedical evaluations during neutral bouyancy testing for indication of 
': astronaut fatigue while performing EVA on the ATM mission.! Dr , Charles Lewis of 

FRC indicated they would be interested in doin~ this testing so they could get the 
d~ta for their 'total biomedical program , v' ' 

c , -tlSFC an~ ,MSC personnel <,l nd AN' astron auts met at Lockheed/Sunnyvale tO J 

review a concept of fi .Lm removal on the s un end of the ATM . The review confirmed 
tllat- the ~,~k_~!) be_ di,ffi cu.!.,t ,J but (u r ther design of an 'astronaut work station 
~houl d make t he tas k pos sible from a system and crew safety standpoint., ~ 

S, An I Experi ment Package GimbaL A design review was held wi th Perkin Elmer for 
subject-i rmq .. a1-sYSTe~o maJordesign p r ob le ms have been iden~ified . Due to 
delivery ofvcl1 dc r Hems to Perki n El mer " i t is antici pat e d that the first gimbal 
.sys t ~.2!! ~U L not me e t the pres_en~_ con t r_act date (1 2/15/6 7) . V - - -

6 . ATM Flat Cables. Extensive use of fl at cabl es for ATM was an initial objectiv..e. 
Fab rlC'a'tlon-Drt.'heconn ectors - for flat cables f r om i ndustry was not possible in the 
l'cqui re d t i me frame " and not foo acceptable by i ndus try due to the low volume.. An -

-alterna ti vo consi dered h'aSto produce these connectors i n- house , but the de<;j.&~ 
wa~' I!'Q..t_~o expend ou r ,mnnpo\-Icr o n th i s type of act iv i tY~vWe are now reassessing 

'Wnere nat cabl e shaul d be applied on Ani . As a mjni mum . we wi 11 use it across the 
~p i ,t (. h ~d y aw gi mbals of the e xperiment p ackage ,V The torr,iJcs due to flat cable;:.. 
.ai.~r; s(: 1i'~j'(ll o ~~ers 10\"or th aD... ,,:, i~t~~ ... c0 T! 'J ,,:.~ti on~J1:'~ c <.lh I.~..:!.. V 

Ed Buckbee
Translation
Bonnie, Congrats letter. B [Michael Borelli/Astrionics rec'd Ph.D. in EE]

Ed Buckbee
Translation
O.K. BH 9/11



NOTES 9/5/67 HEIMBURG 

9/!J CPh 

:DJ11, 

S-I B-II 
The schedule for arrival of this stage in Test Laboratory is ~ot fir~, 
however, it is tentatively expected on October 9, 1967: .;r--

( 5-11-3, A-I TEST STAND (MTF) 
The . LH2-lox loading c9untdown was initiat~d on September 2, '1967, but 
was ~crubbed at appro~imately 5:30 pm, when SO failed to get .. into_ 
Section 5, the terminal phase _of tanki~-The test is rescheduled for 

- Wednesday, September 6, 1967 .~ 

F-l ENGINE 
Test FW-069 was conducted on the West Area F-l Test Stand on September 1, • 
1967, with F-l engine SIN F-S038-1 to evaluate the thrust vector control . ~ 
system problem Qn 501 caused by Hydraul ic Research Actuator spring failure.~ 

(ATM) SOLAR PAN~L DEPLOYMENT 
A series of tests was conducted on an air pad test beam assembly suppl ied 

- by R-ASTR. The purpose of the tests was to determine the feasibil ity of ~ 
' _util izing air pads , to !upport the solar panels during d~ployment testing.~ 

MODERATE DEPTH LUNAR DRILL PROJECT 
The nitrogen compressor designed by Nortronics/Huntsville. was fabricated 

<",,---. - . 

by R-TEST. The compressor ~esting will be lnitiated after assembly. -
~ The~otary Concept engineering model lab unit , is now operationat and 
testing has been initiate? ~ 

H-l ENGINE 
Three tests we re conducted on the H-l engine (4067) instabil ity series 
at the Power Plant Test Stand (PI-504, 50S, 506) during this week to 
conclude this series. The engine will be disassembled to check for any 
possible hardware damage. H-l engine (R&D) serial number 159 which had 
demonstrated unstable operation at Neosho will be shipped to Test Laboratory 
for a series of bombing tests to determine facility infl.uence. This will 
end the H-l engine instabil ity test series unless special problems develop.~ 



NOTES 9-5-67 HOELZER 

~h~/.5 

MARSHALL VEHICLE ENGINEERING SYSTEM (MARVES): The MSFC trajectory 
oriented computational system,_ MARVES, has been _ convert~d and is 
now operational on the 1108 computer. This system contains some 
additional features including the most recent integration forumlae 
of Dr. Fehlberg and the capability of automatic iteration of. ~ 
desired end conditions. These additional features will also be 
available on the 7094 computer.~ 

This version of the MARVES system ,~ill be installed at ~Qrld~~ 
~':l.s.~ Fliz£! S~.!lt.eE ....... on September 5, 19'67 . . 'lseet"'AttaChed Notes 
8-7-67 Hoelzer). ~ . 

,Electroni~Research Center and Slidell Computer Center has 
requested the - in1rerpIanefary and multi-satellite MARVES 
programs. Since these installations already have the MARVES 
system, no effort on our part is necessary. V-

#.if. 
~ 
f~ 
~aiL 
~? 

Personnel of the ,.NIKE Proj~cts 2~.f~<: e,L..A~m~.,l:!j."~f..l~9.m'.U!lllQ.. .. 
reqqest the installation or-tne MARVES system at their compu

~taITon'aI f~7i'rity~A l~;m~i' request i~ ' e:Xpe~'ted in the near" 
future. V 

\ ~ 

1 Attachment: NOTES 8-7-67 HOELZER (DIR and R-DIR's copy only) 

Ed Buckbee
Translation
H.H. Who pays for all this? B



NOTES 8-7-67 HOELZER 

MARSHALL VEHICLE ENGINEERING SYSTEM: The Computation Laboratory 
will honor a request received from Goddard Space Flight Center 
to install at ' their facility the trajectory oriented computational 
system developed by MSFC. The Marshall Vehicle Engineering System 

' (MARVES) will provide GSFC a proven tool for solution of problems 
involving differential equations. The use of MARVES at MSFC 
has resulted in a considerable reduction in trajectory program 
development time w'Ith a resulting decrease in turn-aroWld time ·· ... 

..... ~etween problem .formulation and solution: V "" • 



NOTES 9/5/67 JOHNSON 

~J.)OJI; 

Negative ·report. 
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NOTES 9-5-6yt KUERS 
CJ/.5\NJ;I> 

1. Spray Foam Development: We are engaged in this technology develop
ment only for a relatively short time. 1 t is a very complex technology 
~wit? iimost 2s manX...Y81l.~£l~ . ~?:r~~!p'-~,~!.~,.~s -1i.~~}~j~,£t,!..~s:J;ml.cw§i~ '1 t is 
also still an art requiring skili and experience. We endeavor to find, by 
~ ~ . ./ 

a systematic test program, answers to many questions which are not fully, 
understood yet. . Here are some of the areas we are now investigating: ,. 

~ (a) The effect of the heat sinks of the skin on the foaming process. 
We fo'i:i'i1dsubstantiai dn:f~~e~ces of bonding ~trength whether th~-' foa~
~is sprayedo;;thrck" -;;~ffi1';;';'id~ 'p~nels • (b) The effect of environmental 

• .. Is """" 'f~":.~."t"""""""""' ''("'' ~ , .- -- __ 

~condi tion,s...' i. e • , .!~"T.p'~~a !yre. and J;w~"clity'_Qn tl}e ,bOI)sj~n~"" ?"l~,n:lJlg~tlJ..", 
At some extreme com;iitions of high humidity no bonding strength could b~ 

c __ obtained. "at Sea..L~~~l1r. 1 have been informed, ~~ .. !1.~!,22?~ on 
days of high humidity. (c) Development of foammg equipment with • . .. 01,*~ ..... i* ... t' ....... _·, 1 •. ;, ••• '-.... ... ..... _ . • 

}espect to "p,rovidiE..2'y'rop..~x....£o~!rols .~of PE?<?ese pa~a~,e,~!t.r.§ such as e.res.?~, 
temperature, speed and o,scillation of the spray gun. (d) Bonding 

lTeClmlcii:ie's" fo?'O';~r"!9.P...R~Jlg ... a.r.eaf3 .... for close-outs or spraYinr;t~e;'iteral . 
pa'sses or"rayers:Here we investigate definition of the. glue line of foam 

:~surface and the effect of tb..i2_l<:ness of the adhesive film. (e) .J:.1f~tericU -
v~liable~ of different foams,. a,dhesives, c,ure times I",etc. (f) ~,Zpection 

OI:t~chniques,. (g) ~!'..J~'£~Eique§. 

1 do not want to create the impression that the presently applied techniques - . for the S-II insulation are not adequate to produce an insulation that meets", 
the design specifications.- We are trying to improve the ~riCallY 
developed't 'echniques by providing p d~~pe:c unders t~~din<J and~tr91..Q.L 
,the many factors which affect th.e J.ina).. sp,\al.ity .?of p~~ eroduct :,VThis program 
is done for support of the prime contractors I efforts at Seal Beach I for 
support of our in-house task of insulating the Mini-stage, and for 
development of the technique for the Nuclear Ground Test sta'ges. ~·foe.. . 

"'-l. ScJv~ }j~ ~ 
2. HEMAR Study Completion: Th~ experiments in the neutral tluoycrfrcy t h:P~! 
tank in support of the Human Engineering Maintenance' and Repair (HEMA'R I 

. study for P& VE were concluded last week . . All the various test conditions' A 
were included in-- the' completed portion of the study. The test tapes are 
being pro~sed by the Computation Laboratory for final evaluation by 
P&VE. V 

~._~ ____ ...".. _-t ..... --r------ ...... -----.-- ... _--..... 

-

Ed Buckbee
Translation
W.K. + Bill Lucas Frankly, in view of all these many questions and parameters affecting the adequacy of the bonds [and in view of the recent set-backs with the S II-3 insulation at MTF] I feel awfully uneasy about our irrevocable commitment to spray-on foam effective S II-8 B 9/11

Ed Buckbee
Translation
and the Saturn V program, I hope! B



NOTES 9- 5-6 7c<. X,UCAS 
J3-!J-I/ OJ It rD 

1. lolHITTAKER LOX VENT AND RELIEF VALVE: During the prestatic firing 
tests of ~S-~~-), a LOX vent and relief valve failed (l~ak~.~) .• The leakage 
was about 0.5 lb./min . . The valve was replaced and the test continued. 
This. type ~of fai lure at KSC during count down would cause a launch de lay. 

-rh; valve is at Whittaker for analysis, and a judgement on the possibility 
_of a similar malfunction of the S-IC-I valve ca~ot be given until completion 
~ of the failure analysis of the S-IC-5 valve. ~ -

2. SPRAY FOAM INSULATION TEST (S-II): The failure analysis of the McDonnell/ 
Douglas Corporation tank being used to evaluate the S-II spray foam insulatio~ 

inci'icates that the ta1)~ _ was overpressurized and that the failUire originated in 
a repaired fillet weld on the forward bulkhead. Another 8-foot Thor tank, 

~~ 

property of the Air Force, has been located at San Diego. The Air Force has 
"indicated that MSFC can bo~ow this tank (considered flight hiirdware) but 

must return it at the corlclusion of the test. Preliminary schedule for the 
tnew tank would be two weeks at McDonnell/Douglas Corporation for cleaning and 

\

,prOOf testing an. d five. we~ks at NAA/SD for foaming. A £relimina~a !valuatio~.
of the foam on the tank that failed revealed large areas of debon but it ~ 

KvtO n, Cknown a "t " present wh;th-er these were caused by the te's'C or- '·the incident. 
~5 3. PROTECTION OF IU AND S-IVB AGAINST 1M LEAKS: The design of the IU anq 

tJO \ £. 7 S-IVB protecti~>n was concurred in by KSC. _ Both IBM and McDonne ll/Douglas 
g,rr~ tcIrporation are working on detail design. The contractors have recommended 

12.. the use of "Fluorglass M385-10" (Dodge Fiber Corporation) in a 10-mil 
Y thicKnes's. This material is a c'ar.bon impregnated. (to reduce static ch-arge 

))uTIoup)" 'T'e'flon-sized fiberglas'; and should be 'quite acceptable for protection_ 
of the equipment. , Hardware _~~e.r.Y to KSC is expected for 9-20-67.: Loading 

- of the 1M with wati? (glycol was eliminated) and Freon 113 was postpon;d ' f rom 
'9-1-67 to 9-5-67. Ellm~nation of glycol substantially reduces the consequences 

-.9f leakage. , Freon Jl..l ~Q..Q..t,...£reven..Uhe Y~~_Q..+ , the_H,~~u~.*Gas ,}.p'~!y"~~. 
J:ut we ar,e,. aavis.i~~-.r'1§C 0.1 Q..':l..L,.c.onc;:.ern about putting th~s ,materjqJ P t..ti.taI1tum 
tanKs... wj~ ; ~~ ,,,,~n,...e (S(..,N( f w,.;~c. /0 vllr"It.~) .I 

· It (~ The )urie·nt:sP~ .. c .. ELc.r,!lt~, ~~~.~~.~e~~ t' cannot be reconnected l~ ,. th",e< t:ank~.~J~ 
, fails to ·sea i at disconnec t. In that even t, the S- IVB wJ., 11 -ca t'Ct1 ' ~b'e l,i.i'fJ. 

1\ • a£ifff~'oacf-=-or prope}ia;t:.:~f~;· " j'ralnc~a tf':wi1r~o t p;;;te~crt a gtin7t ~~,u~ 
,~ t~ilu~e, MSC is redesigning the disconnects. 
4. ORBITAL WORKSHOP FlOOR PLAN: As a result of recent ~S9_ requi!,e~n_~s ,_ a_ .. 
~?~plete revision of the basic O~ital Workshop floor plan~s been resolv~j 
Jointly by MSFC, MSC, and McDonnell/Douglas Corporation.~ 

~N'trtLEAICGRoUND TEST mDULE (NGTM): ~ .§pace Nuclear Propulsion Office 
representatives have lormally approved NGTM stage-to-facility ' lnte r face 
~?I_Docu~~~t~ _(lCD's). The three lCD's cover the Upper...-service -Arm, the 
Lower Service Arms, and tfie Fluid Requirements Document. yr 
6. NUCLEAR GROUND TEST mOULE (NGTM) SPRAY FOAM TESTS: Th~ LH container 
insulated with ~~R_385-~ spra¥ foam material (propos ed for NGTM3 was A 

' irradiated to a .total dose equivalent to 30 hours of NERVA engine operation and 
~:~)~cte __ ~ -repea.~d~~genic cycling and acoustic excitation with n~ 

apparent deterioration. ~ ,-

Ed Buckbee
Translation
B.L. See Kuers NOTES 9-5-67 B

Ed Buckbee
Translation
Let's make this hot!! [Shall I write to Gilruth?] B



NOTES/9/S/67/MAUS 
C)~ t/1j1. 

FY -68 ADMINISTRATIVE OPERATIONS LIMITATIONS - Manned Space Flight is 
faced with an FY -68 AO deficit of around $14.0 M. After -MSF' s first assess-"". ~ . 
ment of this deficit the Center's AO ceiling is being reduced $1.2 M from 

~~--- _.- . -
$127.1 M to $125.9 M. Special limitations were placed on ;Rersonnel 
compensation, overtime,· travel,' and minor construction. We -are assessing 
'the impact of th'ese limitations, 'put will attempt to obtain some relief froE" 
_~he iI?:~.i~J,9:~.a~ Geiling~ since they' have grea ter operational impact .!:hap 

the overall dollar ceiling. V 
~..,.... . 

SPACE COUNCIL STAFF VISIT TO NAA AND DOUGLAS - MSF I Field Center 
Development Office advises that frank Rand I staff member of the National 
Aeronautics and Space Council, who visited MSFC in March I Will visit I _ • 

NAA and Douglas (Seal Beach I Downey and Huntington Beach) on September 19. - . ....... 

Mr. Rand has asked for II engineering detail" presentations on items produced 
at each plant I but his schedule pennits only about two hours per location. 
He has indicated a-spe6iai""i-;}terest in spacecraft " chang~~ followlng-th'e 
204 accident. Arrangements are being made through NAA and Douglas 
representatives in Washington. We will inform our resident managers of 
the planned ViSit.~ 

ON -SITE REVIEW OF MSFC SUPPORT CONTRACTS - On August 21 a Head-..... .~- .... ,.~ 

quarters Team started a review of MSFC' s practices with respect to contracting 
. . "~ 

out work and managing its support contracts. The Headquarters Review Team 
--requested that DEP~A provide comprehensive answers to specific questions . 

.... _ •. - "~·I-,;c,:.~_t ...... ~ , 

In turn I Mr. Gorman asked Executive Staff to conduct an independent as ses s,-
ment of MSFC' s practices and report our findings to him within six days" On 

''August 30 Executive Staff delivered its report. Mr. Gorman asked that we 
give the presentation to the Headquarters Review Team. The conclusions of 
the Executive Staff assessment are that MSFC management puts support 

~~. . ~ 

contracts and cost comparison in their proper perspective as an integral part 
..,.._~ • __ .. • ... ,. • • '..1 .. ... 

of , the ..t0ja.!. ~ff~rt ~ We have concentrated on_accomplishing the MSFC_mission. 
~ew so t spots were found I particularly in the laboratories, but-on the whole 

we f~el w~ _~ i'n .pr~~!tY",9?0",q, shap~.V' .. ow 



NOTES 9!)j67 HICHARD 
l1'l 1;)'>'/ J 

" Q" B a ll Cov .. 'r: The Kl'rint'dy SP<lCl' Center has aCct' pted the r e~ ponsibilit~ 

f r tlw "Q" ball coveT. TI1L'Y ha v .. b e n providt'd with d es ign criteria 
'a nd will 111ake all e ffor~ to have a proven item for flight on AS-S02. 
Th is ti gh t sch dule will r e quir e s uppo rt from MSFC. V 

A d J sign r evie w will be he ld on S ept c.mb r 11. The K e nne dy Space C e nter 
i s prcs{·ntly favoring a "fly-away" cit'sign, fabricated o! stiral~'~"in-; -
~ ..... ' . ,. -_.. .... .... - ._--..". - .. . 

that wiL.t h (~ removed hy dynamic pressure prior to the T 1- 4~t seconds ' .............. _. ' ................ .. . ... _--
r(!q\J.i~~ct hy .. ~I?~ . The <2.t...~ir:r:en of the Crew Safety Panels will be 
~vai~~l~_ t~_!,cview the design selec t c cc' ~ 



NOTES 9-5-67 RUDOLPH 

q/.5~b 
1. AS-SOl Launch Vehicle at KSC: 

o The clock spring on the S-IC- 5 engine actuators failed during 
tests at MTF. Results of investigation indicate this .failure is a result 

- of carboniza:tlon or stress corrosion. Similar ac:tuatore. mariufac:tured 
.... by Hydraulic Research. are installed on S-IC-I at KSC. Failure of the 
clock spring on the actuator could result in a collision' between the engine 

" bell and the holddown post at liftoff. Examination of the clock springs . ... '. 
requires removal of in~ulation and other difficult operations which are 
more time consuming ~pd more difficult than complete replacement; there
fore, £omplete re lacernent of actuators with actuators from a diff~rent 
mjl.nufacturer (Moog) - is recommended. (The other stages currently have 

"'~ Mo'og ~ctuators.) V"" 
a A ~eeting with General Phillips and others is scheduled at KSC 

on Wednesday, 6 Sept 67, to determine course of action. If actuators are 
replaced it could delay launch activities as much as ?ne to ,two weeks. V 

o The Confined Detonating Fuse (CDF) As sembly on the S-IC Lox 

-. 

tank, which was jamxned in the guide channel while being installed (reported 
in our 8/28/67 Notes) was,}:emoved on Saturday, 2 Sept 67, at the pad. 

~_~n..F .!~_s_~~eduled to be replaced on Tuesday, 5 Sept 67. V 

• 

Ed Buckbee
Translation
Was 5 days. B



NOTES 9/1/67 SPEER 
q I.E<~{J.; 

1. OPERATIONS MANAGEMENT MEE TING: An Apollo Operations 
Management Meeting was held at PAFB on August 30; lead operations 
personnel from all participating agencies were in attendance. The 
presentations reviewed the overall progralTI and no significant problems 
were identified. The most interesting item was MSC' s expres s ed 

t ... ... .... ~ .. 

opinion that we must provide night launch capability for Saturn V / 
.< Apollo. This will be an agenda item at the November ManagelTIent"' ..... -...,. ..... ,-- ~ ... .. ~ ., , . . .... 

Council meeting and we should be prepared at this time 'to discuss 
v' !. , 'J ~-,. ". ~ , - ,-.. ... 

MSFC considerations associated with night launch:s : ~-

2. APOLLO 4 DOD SUPPOR T REVIEW: The Apollo 4 DOD Support . 
Review was held on August 31 at PAFB. This review was intended to -. 

"- <. • 
brief the DOD Commander (Gen. Huston) on DOD readiness to 

~"support the Apollo 4 lTIission. SumlTIaries of detailed technical review 
... meetings held the preceding day were presented. Th~~.enthusiasm and 

,/ M 

,.~esire to supp6rt the Apollo program was quite evident and was very .... 
I •• refreshing. VDOD is ready and able to meet all NASA requirements 
'I .... ~ ~"_'-' ... .- .. ' 

:vith the ~~i~ __ e--*,~~Rt.~.9;: ,..a~ the Vanguar,d InsertioIl: .. ?4ip,.,ir The . 
Vanguard instrumentation problems have more or less been resolved, 
but there are both operational and personnel problelTIs to be overcome, 
MSFC will be supported by an Airborne Light Optical Tracking System 
(ALOTS) aircraft which will p;ovide camera coverage of launch from '" 

... oceanside. DOria:lso conside"rs the S-IC recovery effort as a . '" 
...... ,. '. J,. f'l' ., ·• .. ·_~U\ .... -.. , • .. ,," .k' 't ... 'tt j'~(4"''' , ,~ 

..... :~~l~~~~.e~ .. ~E2...:~,~ ... ~~:t:x ... ~n~husiastic about recovering piec~~. I am 
now confident that the Apollo 4 support will be very satisfactory. V .... ~, . 

• 



NOTES 9-5~67 Stuhlinger 
r-f../-Oo ' , '\' d9 

1. A TM CONTAMINA TION EXPERIMENT: The completed Exper iment 
Iznplementation Plan (1347 Form), and the Compatibility Analysis by 10 
(Lee Belew), for the optical scanning photometer and the sample array 
experiment were handc~i-'r 'ie 'd to Headquarters on 8/31. The experime~ts 

'~wlll be pre sented to the MSFE B by OAR T on 9/18. I have been asked by 
OAR T (Ginter) and OSSA (Halpern) to be present at this MSFEB meeting 
to provide information if necessary.V 

2. ATM-FOLLOW-ON STUDY: In connection with our work on the ATM
Follow-on Study (see Weel,dy Notes of 8/28, copy attached), Mr. Roland 
Chase and others from OSSA will visit us next week to prepare an FY - 68 
budget for the Follow-on ATM experiments. Their visit is prompted by 
instructions from Mr. C. Mathew's office. Headquarters continues to 
assure us that there will be a budget line it;~ for Follow-on ATM', .:Jf . 

~~~.J:1,ere is a budget for' AAP in FY - 68 at all. In preparing this " ~eeting, -.
we will work closely 'with the IO-AAP officev 

3. SPITZER COMMITTEE ON LARGE ASTRONOMICAL TELESCOPE: 
~:t.._Spitzer ca~l~d in connection with his next committee meeting which 

will take place at MSFC on October 26-27. He requested the following 
pre sentations by member s of MSFC: (I) $~ellar A TM Pr ojects (ASO? SSL?), 
(2l.,grbital Astronomical Support Facility (ASO), (3) Optical Techndogy 

• 

, Projects (ASTR)t (4)' EC!.~ttI .. Orbiting Space Station (ASO}, (5) Tour through 
_.~ockup Area (ME), and (6) Tour through Optical Lab and Shop (ASTR). 

An agenda will be worked out by the participants. Woul.9.-_.X,,?~ .~ave .. anr ~ (VO • 
• ~~rticular .commentsfLt this time with respect to our presentations? V- -13 

4. RE LA TIVITY EXPERIMENTS: Member s of OSSA, AS TR, SSL, and EO 
visited the places of the two relativity experiments Jearth orbit red shift 
maser experiment by Dr. Ramsey of Harvard, and solar orbit gyro experiment 
by-Dt~' Fairbanks of Stanford) during past weeks. The Star:ford experiment ... 
is still in a status of basic instrument feasibility studies; the Harvard - -
exper iment has attained the status of exper iment implementation. It is 

'-felt that~this Center can make very valuable contr ibutions to this experiment 
during the present phase of exper.irnent definition, problem identification, -
interface requirements, experiment engineering, systems specification, 
cost and schedule planning, project organization, etc. An R&DO working 
group has been established under Dr • Rudolph Decher, Astr ionic s i this 
group will work in close contact with the experimenters, with EO,and with 
Ernie Ott, Project Manager for relativity experiments at OSSA. ~ 

Ed Buckbee
Translation
No. B



NOTES 8-28-67 Stuhlinger 

1. ATM FOLLOW-ON STUDY: SSL, at the request of 10 and with good support 
from Brown Engineering, is presently conducting the ATM Follow-On Study 
requested by Jesse Mitchell. Overall study management and interfacing with 
Headquarters is being performed by ro. Recent changes in guidelines have 
rnade our assignrnent much more involved. For example, we now have three 
EMR-type payloads to define - EMR-I Option I, EMR-I Option II, and EMR-ll 
or Follow-On EMR. This study is scheduled to be completed by December 1. 
1.11 tho lo.ta hnl£ of thl1f study oUort, MlU·tlu, the AAP lntogratloll Contrnctor, 
will become involved and make contributions relative to systems analysis 
and overall mission planning. ' ( 
2. A TM OPTICAL CONTAMINATION STUDIES: The "ATM Optical Environment 
Contamination Control and Abatement Plan" has been completed by SSL; it is 
presently being circulated for concurrence to R&DO Laboratories and 10 Offices. 
The following steps will be taken to implement the Abatement Plan: (a) Contra~J:llally 
rnake the acceptable /unacceptable mater ials list a part of the Exper iment Irnple'men
tat~on Docwnent as a materials guideline, (b) Contractually require submissioJ.l 
of mater ials lists by PI's and subcontractor s for MSFC review against the guide
lines lists, (c) Discuss and negotiate MSFC opinions as a result of above review, 
and (d) lInplement resultant required changes contractually. 

Execution of these steps will be in the hands of Gene Cagle, ATM Project 
Office, who will work closely with SSL, 10, and Purchasing Office. 
3. Ph. D. DEGREE: Larry Wood, SSL, received the Ph. D. degree in physics 
from the University of Alabama on August 18. His thesis work dealt with a 
problem of plasma physics. 
4. JOINT NASA-AF "THERMAL CONTROL WORKING GROUP": This meeting 
was organized within NASA by OAR T and had the written endorsement of Mueller, 
Newell and M. Adarns. It brought out many of the thermal problems of spacecraft 

'projects and of still open research problems. Flight results from satellites or 
p robes beyond the near earth orbits, such as Lunar Orbiter and Mariner, showed 
a rnuch stronger effect of the space environment than predicted from UV degradation 
tests in the Laboratory. There was no agreement a bout the causes of the increased 
degradation. Solar wind protons and alpha- particles are a very likely cause and 
should be investiga.ted more thoroughly. Synergistic effects of protons and UV 

" irradiation could also account for the damage. The most space .. stable materials 
""used in space projects so far are polished metals covered with an inorganic 

dielectric thin film or second surface mirrors. The problem here is the lacking 
technology lor large surface application. They wc r , e. g., ruled out for Pegasus 
b~cause of the high cost and severe scheduling problems. Another area that found 
considerable attention is the lack of knowledge of the solar radiation flux. No 
direct measurement from space has yet been made! SSL has in preparation a 
flight experiment measuring, the solar flux with high precision. We hope that 
it can be implemented in CY1968. 



NOTES yJ 5 / 6 7 TEIR 
~ppcr I~ 

OPERATIONAL SYSTEM SAFETY REVIEW: The SA-204 Operational 
System Safety Review (OSSR) had its first full scale meeting last Thursday 
at KSC. Jack Lee, who is our chairman of SA-204 OSSR, and some of his 
key team members presented the d etail operation plan that has been written 
during the last month to members of all organizations concerned and the 
stage task teams that will be making the detail reviews. Th~ overall safety 

_evaluation phase starts today and we e_xpect to complete the study and have 
a final report in about 30 days. V - .,- ~,.- .... ~ .. ... '- .. 

SCHEDULE APPRAISA~: With Ge neral O'Connor and Dr. Rudolph, I 
attended General Phillips' scheduling meeting last Thursday at KSC. Saturn 
IB schedule items of interest were generally as follows: (1) ~ #1 is now 

~- ..... ---
~Z:9xitp.11-.~~.!.Y 33 .. 9..ey_s_ !?e.hi)19 ,the la st official launch sch:.ed':lJ.~.:.. A new launch 
schedule will probably be issue d this we ek s lipping AS-204 launch by the furI. _ 
37 days. !2) CSM 101, for the SA-205 miG~ ion, is now tracking about 7 w'~eks 

-behind s chedule a'~d-earliest pos'sible KSC delivery; appe~rs to be about · .-
\. • ~ ... ~_---.~."'. .. ~ ...) ,. '.J 

!.!:22:~.?2·j:~,. (3) CO!.1.l?ideration is being given to .9-.3ep~r~a~ AS~.1..0~I~~._ 
mission as a contingency mission for AS- 204. If this mis sion is required, 

-,-, ...... '" ~-.~ - -" ... '-
it coul~ possibly fly before the AS- 205. mission. V 

General Phillips gave informal approval of our plan to put S-IVB- 211 and 212 
in storage prior to static test.. This should allow us to do required AAP 
planning for utilization of both stages as S-IVB workshop stages, if required. 
and later re leased by the Apollo Program. V-

FOLLOW - ON NEGOTIATIONS: Contract negotiation to make the Range 
Safety System Controller has been discontinued with EDP (not an abbreviation) 
Corporation because of follow-on budgetary re str ic t ions. Negotiations have 
also been terminated on the following GFE for Saturn IB and V: (l) Command 
Receiver, (2) Secure Range Safety Decoder, and (3) Exploding Bridge Wire 
Firing Units. V--



NOTES 9/5/67 WILLIAMS 
G}/jf..~b ~jll 

1. ASO Participation in Astronomy Meetings. Mr. Ted Carey of ASO has 
been invited by Dr. Nancy Roman to make presentations at NASA Headquarters 
as follows': ""., , 

a. Astronomy Subcommittee Meeting, Septet'!1,ber ,27 and 28, . 196.7~. 
He will brief'1he Subcom;;~i'tt~~"'(with mod~ls and films) on the C!ossed-H _ . 
Interferometer (Long Wave Radio Astronomy Antenna) and the Focusing X-ray 

..Jel,e~ ,cm,~~""··B~th~~f the's~-·~·~~cepts resulted from the recently c~pi~ted '~tudy-a 
of Large Space Structures performed for MSFC by General Dynamics. V 

b. Q.s!QQ.e.L!Lan!i,JO, ~ 967, -. Meeting called by OSSA inviting protni
nent X-ray astronomers from universities (MIT, University of California, ~, 
Wisconsin, ' Columbia; CtT), industry, and NASA to propose experiments for 
a.n X-ray Teles'cop~ In the 1970-74 time frame. Mr. Carey plans to present " 

.... ~ ... 
only the Focusing X-ray Telescope work at this meeting. V - . 

t' 

2. Congressman Karth's Comments on Manned Mars Work. The following 
comments were made by Congres sman Karth in Seattle last week at the AIAA 
meeting: 

Karth said he was "absolutely astounded" at a recent move by NASA 
to initiate -a:-;t'licfi of a manned spacecraft designed for reconnaissance missions 

to 'Mars in the 1975-77 time period • . "A mannedmission to Mars or Venus by 1975 
or 1977 is now an·d "aiw·~Ys has been out oFthe-question, and anyone who persists 

in this kIner of misa:n,~;;'ation of resources at this time" is goi~;-be-~Topp~'d ~-.~:". 
"NoConly is eifo'~t of this kind at this time a pure waste of. tax dollars "already i~ 
short supply! ..But it was~es the time and re";o·~.lrces of c'~mpanies which feel that ' 

_they m~ust respond~ 11 -

. 
So that you know where we, MSFC , stand regarding these comments: They are 
not leveled at MSFC activities. Although we were given money and approval 
to request proposals for Mars studies (MA with 250K to MSFC on August 2),......L.. 
held all work on ., them and so informed George Trimble of my action. I felt 

... that ~uch work was not appropriate at this time and could result fn ~uch embarrass-
~~~imble agreed with mr.!,~E.r:!!.~l.!~?a~ti~?:J;'·~"" ",-"-,~,,,,, ,', " or. -_.-

au . 
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NOTE 

TO Dr. von Braun, DIR DATE September 18, 1967 

FROM Mr. Grau, R-QUAL-DIR 

SUBJECT My NOTES of 9-11-67, "S-II Program Batteries" 

The ~ctric Storage Bat~ery Company (ESB) batteries presently on hand _ 
cannot be tlown. We propose to replace them with additional ESB 
atl eries. ESB is working 24 hours a day to prod~c~ acceptable batteries, 

perform tests, and revalidate. present schedule ' will not i act launch 
date, but it is tight. Eagle Picher Company procurement has been pace 
as a backup. Qualified batteries are scheduled so as no[t to im~he 
launch date. ) 

/ 
l ~. 

DG 

cc: 
R-DIR, Mr. Weidner 

r
)',cESB batteries are schedulhd to be delivered at KSC no later than Oct. 13. 
Eagle Picher batteries are scheduled for delivery no later than Oct. 10. 
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INFO COpy~~ ..... ~ 
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GEORGE C , MARSHALL SPACE FLIGHT CENTER Jf) 
OEP-A HUNTSVI~ . ALABAMA r.o . l~ 

PM 12 2\ ~o\~ ~"o/~I 
RECEIVED 

FROM Chief, 

SUBJECT von Br 

2J ~DATE:7. 1967 

~.M~( 
/. tJ..:V~' 

ptember 11, 1967 

Office, MA-CH 
.; \ 

i ~\ 

,J \ • .1 

Notes to Dr. von Braun on September 11, 1967, from Scott Fellows ~nd:rcate 

a critical shortage of clerical/secretarial support at the Center. On 
August 22, 1967, this office received a memorandum from SC,(i),tt Fellows in- , 
dicating that Research and Development Operations was short ' 52 clerical 
personnel of what they considered a minimum total clerical Work , force. 
Since that time, they have continued to lose clerical personnel, and we 
now estimate that they are approximately 75 below their needs. It is ex
pected that the clerical turnover rate will continue to be ·higher than 
other types at the Center. To remove some of the pressure on this situa
tion Personnel Office has been authorized"'tOllue""9~ 'yOC ~ students" - -
~ ..,.-0--..__ . 

These spaces are being fillea by students who are pursuing a clerical 
~cur~iculu~ in high school. Most of these have minimurq. typing speeds. V 
Dr. Geissler indicated, in his notes to Dr. von Braun, the 10ss of sev
eral employees with Ph.D. degrees. All of these employees have accepted 
teaching positions at universities. During their exit interviews, all of 
the employees expressed satisfaction with employment at Marshall except 
Dr. John George. Dr. George considered that he was underpaid and indi
cated that, if he-were- starting his career over, he would start with pri
vate industry. A review of Dr. George's file indicates the following: 
Hired in 1957; 32 years of age; B.S. degree from Purdue; employed as GS-5 
~n August 1957; and promoted to GS-7 in 1958, GS-9 in 1959; GS-ll in 

- 1960, "GS-12 in 1961, GS-13 in 1962, and GS-14 in 1964. In addition to 
promotions received, Dr. George received his M.S. and Ph.D. degrees while 
employed at Marsha • r. SCoggins was well pleased at Mars -all, but de
sired to teach. His salary at Marshall was $18,764. He accepted a posi
tion at Texas A & M at $17,400. Dr. Liu also desired to teach. He 
indicated that his family had all been teachers and that this was his 
l ife-time ambition. He had been employed part time at the University of 
Alabama as a teacher while employed here. Dr. Farmer considered that he 
was fairly paid here and seemed reasonably pleased with his position. He 
accepted a teaching position at LSU. 

Even though we consider that these men preferred teaching, Dr. Geissler 
has pointed out an area of concern. So long as we have a ceiling on the 

MSFC " F orm 488 (Augus t 1960) 

i " 

I 
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number of GS-14's and above that the Center may employ, we will stand the 
possibility of losing employees who have been approved for higher grade 
jobs but cannot be promoted because we are against the ceiling. The ceil
ing of 1226 is realistic (about 30% of the total employees in the type 
jobs that can go as high as GS-14). More ositive action by line super
visors to reduce in grade those employees who~re ~ GS~14 and above but not 
iP;rfo~ing at that level would' he l p. 

-..... ' 

7J; dvtlJtJ~ 
M. Keith Wible 



NOTES 9/11/6~ELLOWS 

, , ~/0ttJP 

1. MSFC/ KSC Mutual As sis tance Program: During the past week, 
1 additional name has been submitted to KSC for their consideration, 
which brings the total of MSFC nominees to 71. Also, during the - ... ~--.. - .- - " -
week, 1 more individual was selected by KSC, bringing ~ total to 
29. With the departure from Huntsville of another man, there are 
now 26 who have actively participated in this program. The first 
terminal report by an MSFC man, in accordance with the inter
Center agreement, has been received. Those reports will be 
accumulated and a summary report made to your office shortly 
after the 501 launch. V' 
2. R&D Operations Travel Money: The combination of reduced 
funding and heavy requirements for travel has resulted in an 

, increasingly critical appraisal of the priorities of travel requirements. 
The result is that all really necessary travel in support of AS-SOL 
will be supported and~ by a continual joint appraisal in R&DO, 
essential travel required by other high-priority programs can be 
performed, although~.s:j1 trip mu st be in the near- critical category, ) 

. _at least through the remainder of this quarter (through September) V 

3. Secretarial Support: The secreta rial situation has become the --------........ ~-- -'- '" - -- '- -- - - -
,first wide-spread cateS.£!.Y. to b~ome _~E~ly acut~ during this period 
of reduced personnel ceiling andJ::.~~z.e on h2~ing: Since it is well
known that th\.! clerical turnover rate is substantially higher than for 
other types of personnel, this situation was ,not unexpected._ The 
results, however, are interesting. One visible result is that, due 

, 

to replacement of secretarial vacancies from within R&D only, the 
musical chairs game has provided promotions for on- board secretaries 

.,..~ - . 
to the oint that applicants for the lower secretarial grades are almost 

-;:w-~iste-;t. --·A ~esult wIth far less visibility is the .price being paid, 
- in s~instances, because of the lack of secretaria:l assi-;tance and-

more senior pe~pl~ devoting part of their time to filing, scheduling of.. 
meetings, writing memos by hand, etc. 

,..--- --:----- --

" 

Ed Buckbee
Translation
Harry As expected and often discussed! B
[re professionals doing clerical work because of acute secretarial situation]
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MSFC ROUTING SLIP 

CODE NAME 

1 I-DIR 
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3 

4 
REMARK' 

1. The fix we had planned for the J -2 LOX .eal leak-
age for 501 might not work. Other alternates are 
being considered, but the final fix remains open, and 
might still be open a~ ~DpT. .~e .... ~x.e.d '1'1' . have 
maximum hor.epower going toward a solution. 

2. At the last Management Council Meeting, Dr. 
Mueller suggested to Dr. von Braun that we look into 
a simple de.ign to vent LOX seal leakage overboard by 
a line direct from the bottom of the engine thru.t cham
ber to the stage skin. This type design was considered 
by RltDO two years ago and was not considered feasible 
due to the line break-away forces at 8~par8tion which 
imposed exces.ive loads to the engine. Another look 
has been taken by RltDO at this design since the 
Management Council Meeting. 

3. Dr. Lucas will provide a .tatus memorandum on 
this task on Monday or Tuesday. 

4. On Friday afternoon, Lee James discussed the 
problem with Sonny Morea. in preparation for a brief
ing with General Phillips who was subsequently to 
brief Dr. Seamans. 

cc: I-DIR, Mr. Hueter '"'ILLIAIM D -OWN IJI~ ,... • 0,\ 

CODE NAM. DATE 

I-E-MGR William D. Brown 9/15/67 
IIBFe • For., 113 (R.". F.br ..... ,. 1961) 
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Memorandum 

TO Mr. Brown, I-E-MG DATE Sept. 25, 1967 

FROM Director, Propulsion and Vehicle 
Engineering Laboratory, R-P&VE-DIR 

SUBJECT J -2 engine L0 2 pump seal bleed system overboard drain 

1. We have considered routing the drain line from the engine across 
the separation plane to the lower stage bulkhead and thence to the 
outside through the forward skirt. This consideration was found to be 
impractical for the immediate vehicles because of the following reasons: 

a. There are no flight qualified configurations for a fluid/ pneumatic 
stage-to- stage separation system for the Saturn IB and V vehicles. In 
fact, there are no lines other than electrical cables that go across the 
separation plane. 

b. The disconnect load effects on the engine, stage -bulkhead and 
stage separation dynamics were unknown and would require extensive 
testing and analysis to qualify. 

c. This concept would involve additional failure modes. 

2. The current configuration that crosses the engine customer connect 
panel and is routed overboard through the stage utilizes qualified com
ponents in the engine and a proven concept for the engine to stage interface. 

3. The teflon duct material has been certified for flight use on the 
AS-50l vehicle as a result of cryogenic vibration testing performed by 
MSFC, McDonnell Douglas Corporation (MDC) and North American 
Aviation/Space Division (NAA/SD). 

4. We understand that Rocketdyne has a pump seal modification that 
would reduce the l~akage significantly and could be incorporated at an 
early vehicle effectivity. 

cc: 
I-E-J, Mr. Morea 
I-I/IB-SIVB, Mr. McCulloch 
1- V -SIl, Mr. Godfrey 

MSFC - Form. 488 (Auguat 1960) 

; W. R. Lucas 

R-P&VE-PA, Mr. Thomson 
R-P& VE- VSA, Mr. Genter 
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NOTES 9/11/67 JOHNSON 

(1/1'0%6 

OMSF Supporting Development Program - In a review of the MSF POP 
67 -2, recommendations were made to Dr. Mueller to cut the FY68 
Supporting Development funding to $16M. However, he elected to leave 
,the level at the originally planned $ 32M, but directed that the Apollo ~- ' .. 
. Program be reviewed to identify high priority items of a supporting , 

l~ 
research nature currently being funded from mainstream sources. The 

-D_~J!<?!oi~al) work at Rocketdyne appeared to be of particular ~oncern 
to him. On 9/6, Messrs. Waugh, Mallament, and Williams of 
Mr. Trimble's Office met with Messrs. Cook, Fellows, Morea (Engine 
Office, Sneed (SAT V), and Miles and me to discuss the program. 
Waugh's interpretation of the Mueller direction is an effective cut to 

~ $16M in' the already submitted Supporting Development program, - to be 
-n;,~de up by a $l6M program of items to be identified from currently , 
- planned sustaining engineering and Apollo General Support programs. 

y(., .\ ,~~ ~. -- He apparently sees this as (finally) the lever to get the easier to defend, 

1i~ Jtu(,(~ ~bsolutely required q~ick fix research items, normally", ~.u;PI?~r~.:2_~ctl 
+li 6e... ~ .1?y !..~e ~pX.2K! .. a!.U.,.!!le..~g~!f!' under {.li~ direction. The local position 
~;o-r currently is that~1;?j~~ti£.&-.su,c4_ items tO,the task by ta~~ r~v:iev.: and , 
~ approval route in HQ. and putting them into a program with a history of 

-JP q r , low stabiiity 'oif~pdi~g is not desirabl~. . '.. ' • 
~\j Jr-a\Jl~ - -.~~. ~.~ 

~1' ,JI1'esY r Mr. Miles, in conversations with members of Mr. King' B Office (Engine 
110\ Uf~'C.rJ..J(, ... ,la Group of Apollo Test Directorate) on 9/7, learned tha t they had been 
'llif f-/('" ' directed (source of direction not known) to reduce their~8-budget by--

I, - $ 6 . P".c .. h_~~~ _ 1 ~ m __ th_~ J -2 area. 

J We will continue to accumulate information and, working wHh 10, prepare 
a briefing and recommendation of position to give you 9Y early next week. ~ 

MSF Experiment Review Panel Actions - At a meeting of the Panel on 
9/7, the MSFC proposed flight test of the .Strap-Down Platform was 
recommended for approval and presentation to the MSFEB in their 
November meeting. This approval was conditional by a request for 
information to be derived from a comparison of the MSFC platform with 
a unit currently under development by TRW for MSC. We anticipate no 
problem. TRW assisted in the definition studies for the MSFC unit, 
which is about an order of magnitude more precise than is the MSC model. 
The MSC model is for relatively immediate spacecraft use and is developed 
against fairly nominal precision requirements. V 

Ed Buckbee
Translation
Harry G. This seems to be a major aspect of this growing Hq. interest in nondetailed Work Packages. B
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NOTE S 9/ q / 6{d!~~ LEW 
1(13 /.) 

ORBITAL WORKSHOP (OWS) SUBSYSTEM REVIE S: The OWS subsystem reviews 
(i .e. , mobility aids, thermal curtains, tank penetration mods) have been 
scheduled to start Wednesday, September 13 , 1967 . Those subsystems which 
were not affected by recent changes to the crew quarters will be reviewed 
first -. All subsystem reviews shall be c ompl e ted by September 22, 1967. 
The r eviews are intended to provide Authori. t y t o Pr oceed (ATP) for 
McDonnp. 11 Douglas Corporation (MDC) t o do detail s ubs ys tem de s ign in pre-
paration for the delta Prel i minary Design Rev i ew and Cr ew Walk-Through. V
ORBI TAL WORKSHOP TEST PROGRAM : A letter has bee n rece ived from MDC, 
recommending a new approach to the OWS t est program which more or less r 

e1: iminates NASA participation in the t es t s. This letter is being revi~wed \ 
~y IO/R&DO to determine its impac t on the VWS test program. A del ay in 

issuing the general test plan wil l pr obably r esult. Moe s ta t es now t hat 
a 50% cos t increas e and a s ubstantia l Echedule impact will r es ult i. f the - '-J ', I 

... "test program i s conduc t ed as the MS FC has proposed. . ' 
APOLLO TELESCOPE MOUNT(tUNAR MODI~E (ATM/LM) CONTROL AND DISPLAY MOCKUP: ~ 
Lockheed Mis sile and Space Company ' s LM cont ro l and display mockup has 

~ -
been moved . fFom _ ~_eiL fac.ilities to Buildi ng 4755 . Even though Lockheed ~J'<;. v/s;1-
buil t the mockup. c;P- their own , they have no further need for it and have 'I-

,given i t to M~.FC~or continuation of control a nd di.s p1ay development . V ~ 
ATM HCO-C EXPERIMENT: . The suppleme nta l agr eemen t t o cover the de finition ----.!-) 
phase of the Harvard College Observatory (HCO) "c" experiment has been 

' signed by HCO and returned to MSFC . Signing of t he contract by MSFC and 
' tra ns fer of partial funds wUl be comp le te d by September 11 , 1967. I,./'" 

NAVAL RESEARCH LABORATORY'S (NRL'S) REDUCED EXPERIMENT PROPOSAL FOR ATM: 
NRL's proposal for a r_edus:ed experi.ment to be flown on the first ATM 
flight has been received. R&:DO i s currently performing a technical 
evaluation of the proposa1.~r 
PHASE "~CIt CONTRACT, EXTENSION : The r evis ed propos al was received this week 
from Mar t in Company for extens ion of Phase "c" to November 30 . It will be 
negotiated September 18. Submittal of Phase "0" Work Plans ha s been 
deferred until September 20. ~ 
SPACECRAFT lAUNCH VEHICLE ADAPTER/NOSE CONE (SLA/NC) JETTISON : Analysis 
has sh own that a potential payload increas e of ap pr oximat ely 2 , 600 pounds 
can be obtained by jettisoning the SLA Panel s and Nose Cone very ~on, ... 
a7t er S··IVB ignition on the OWS and ATM flights. The s cheme curre-nt1y 
being consTder-eclisa "Qne piece,j jettison with 't he .!!...~ ara_tion plane a L 
the ex isti~g hJnge line u~trrg~he Launch Escape Sys~~m (LES~To~er Jettiso~ 
Motor mounted to the existing MSFC Nose Can. The MSFC analysis which L ,b J ino ica t es that a mini.mum clearance of about 9 inches can be expected has 

... =- been provided MSC for their review. V 
~9u~t- t~ eA~~ 
1Tv.... .~ (l~1L-

-1 

Ed Buckbee
Translation
Shep Let's visit it. B

Ed Buckbee
Translation
L.B. Request briefing on this scheme. B



NOTES 9/11/67 BALCH 

Ct/13~~ 

S-II-3 Testing - The _LOX/LHZ tanking test was accomplished on 9/6/67 a:s 
rescheduled. .!?uring_C;:Mlll.ll.=..<!~n~~ the LHZ tank, a secti<,)I]._of insulatiort., 
sidewall about 4 feet by 6 feet in size debonded, and .§.,.e.ll:.eral otber minox-t'" -.. ~ ~ _ ___ - .. _ _ • . • ... 

,..:insulat.i .(;mEjl~.res o.,S...c;y; ~ LHZ tanking was continued to the 10% level 
in order to accomplish most of the objectives of the tanking test and then 
terminated. No other major problems were encountered. Because of 
i.ns~l~t.~on repa!~L<ln~Lincorporat:ion of Rocketdyne eng ine modificati~~, 
first s~t.~c f.iri~ ~..Eee~_r~s.c_heduled to 9/19/67 .v 

S-IC-5 Stage - Removal of stage from stand, previously scheduled for 9/6/67, 
was delayed because of addi tional engine work required by Rocketdyne. Stage. /' 
is be i ng removed from stand today and .is to be s~hipped to Michoud tomorro~ .. V 

S-IC- 6 Stage - Date for delivery of sta ge to MTF i s still i ndef.inite pending , 
receipt of revised S.IC test program schedule, which is expected to be 
finalized by the MSFC stage office this week. \ 

GE Service Contract - Negotiations with GE on the CPAF proposal covering 
the second through fourt h quarters of Fiscal Year 1968 were c~oncluded on 
9/7/67. The negoUated estimated cost is $22,836,400 1 w.ith base fee of 
$350,_.Q.PO, otential award fee of $1,650,000, and maximum fee o! $2,000,000. 'f 
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NOTES 9-11-67 BROWN 

CJ1131ib 
H-l ENGINE Inspection of LOX/Lube seal cavities on S-IB-5 has been 
completed. All engines are '·satisf'actory. All engines have now been 
inspected' except for those on S-IB-6 ; these will be inspected as soon as 
the stage can be removed from storage. V 
F - 1 ENGINE After static ' testing of S - IC- 5 at MTF, parts of the turbine 
inlet temperature thermocouple we re found to be m i s s ing. This thermo
couple is located at the outlet of GG and is used a s a r e dundant red line 
p1easurement for static firings. The t he r mocouple was designed by 
Boeing. General Electric is the vendor. This measurement is used only 
for static firing and is not a part of the flight instrumentation. Inspection 
of the engine by Rocketdyne revealed tha t the wire and c eramic had 
apparently passed through the t urbine a nd heat e x c hang er leaving only 

' _minor scratches. vThe tl1ermocouple s he ath (1/4" dia meter X I 3/4" 
long stainles s steel tube) was found lodged in t he nozz le block of the 
turbine and was removed. Upon r easse mbly of the t u r bi n e and heat 
~xchanger, we consider this engine sat i sfa ct o r y fo r flight. ~ 

During cutoff and malfunction te s t on S-IC-I at KSC, the ignition 
-=-.----

monitor valve on engine F.-30l1 was ov erpre s surized at 150 si max --- - '--, -' . - ---
.J. allowable 100 .. ~si) fo~ c:.ppr~imately thirty minute s due t o an apparent 

malfunction of the hypergol te~.L!ool. A valve integr ity check will be 
c onaucted perth e -engi~~ ~~i~tenance manual. It i s anticipated that 
'-- , -
valve repl~c-=-z::ent_ wi.!.l_ not be required. V 

~l 
J -Z ENGINE Reference my notes of 8/Zl , 8/Z8 and 9/5. The LOX pump 
~ eal leakage venting during the boos t phase is not yet c ompletely resolv ed 

. .lor AS -50 1. Testing at Tullahoma on the v ent line configuration now in-
, stalled on AS-50l revealed a pressur e of appr oximately 5 psi in the engine 
vent line during engine run. 1J:ll.2....E!.~.~~! e aI2p'ar~nt1 y is caused by g,,. 

v elocity he~d_ b!i!lg~eloped in !,!:e v~Uil'!~<:is a r~_ult of the line' s",
havingJ>~~~!.~nded_!?ligbtW.*ntQ_~ engi2ll'. e x hau s t to permit .!2-Pid bur 
orr oi . tqg XW..u.i.n~_c1osure. If this pr es sur e is confi r med by additional 
testing, this means that d~ring engine r un , hot gases could flow from the - --...::.... ~ engine vent line back throu2h the new ove rboard e n gin e 7 s tage v ent line. ~ 
This is the line which was added for ove rb;ar-d venting o f seal leak age 

during the boost phase.) Backup desi g n s whi c h should eliminate this velocity 
l>r-oW- I) head are in testing. One incorporate s a burs t diaphragm which eliminates 

-the need for the vent line to extend into the engine exhaust. The other incor
porates a melt-off cover over an openi ng on the downstream side of the 
vent line end. The latter is expected to reduce the pressure to les s than 

luoK" I psi , which may be acceptable. For tunately , the engine drain line has a ./ 
i\l\~~ 4.t- B-nut near the engine ~changeout of drain line ends is no problem. ~ 

fbJa,\I;~\ ~t- Ul<tf)~ 
4 1{e.~J.- {I\h~ ~ 
C(JV\ t\tJ.td.. b l Ct-wcL ( e(e~eL w;ti0· - M ~ J ksC 
t he. s rc boo dt-r -: I \fw1.,. reJt.t'''' ~ h fk- ~KJt~o.~ ~ r: fj-t co r f' r,'" is I 

Ed Buckbee
Translation
!! See

Ed Buckbee
Translation
Bill Brown URGENT Did you check into the feasibility of the vent lines connected to [and released with] the SIC -booster? I'm referring to the proposal GEM made at KSC recently. B



CCSD APPEAL 

NOTES 9/11/67 CONSTAN 

' ~ q /6 r;fJ, 

CCSD, by letter of September 6, 1967, is appealing the decision ,of 
the Contracting Officer regarding reduced mission of S-IB- 3 flight. 

, The appeal has be,,~n forwarded to th-e NASA Board of Contract ~ppea~s. V 

60-DAY EXTENSION FOR FOLLOW - ON EFFOR T 

Authorizati_Qn __ ~n the amount of appr oximately 1.6 million has been 
granted for eCaD t~ continue long lead time material procurement 
on a limited basis {Or an additiona l sixty days in order to maintain 
schedule continuity for Saturn s t . .:tges S-IR-13 through S-IB-16. V 

CRACKED SOLDER JOINT PROBLEM -----_.---------------------
All telemetry packages have been rernoved from Saturn stages S- IB- 5 
and S- IB- 6 for insp'ection regarding cracked solder joints. Three TM 
packages have been inspected and cracked solder joints have been 
discovered on one printed circuit board to date. V 



NOTES 9-11-67 GRAU 

q Il3cfib 
S-II PROGRAM BATTERIES: The Electric Storage Battery Company (ESB) 
attempted to requalify the S-I1 batteries after a change order was 
issued to SD requiring that they change the specific gravity of the 
elect~lyte and thermostat setting to correct a low voltage problem 
discovered during quality maintenance testing, During the requalifi-

, cation testing of four type II batteries, two batteries failed during. 
random vibration • . one at 120°F and one at 65°F. Analysis of the two 

~ailed batteries has indicated that the lug wires in several cell 
jars in each battery had broken causing the batteries to go deado 
In addition, six batteries were being tested for satisfactory opera
tion of their modified thermostats and two of these batteries failed -

'-as their thermostats failed to operate 0 ' SD and ESB are cur:nmtly 
involved in ~ extensive failure analysis investigation prognam at 
ESB to determine the cause of these failures. Since we do not hav~ 
_Cl.~l~:f;'e(tRaJj:_e~ies _fo~'t1!e .. §:-II stage, 501 vehicle;Sb"Jl.~s ji1I·t"iated 
_ a procurement ~acj:.~oJ) .wi~J:he _tagle Pitcher Company fQ.t. ~fifte~Q 

batteries which include four qualification test batteries 
~- - ~----- - -- I 

I {) '\ ' .. 

" . 

- ... 

L- . . :n;1~ -~O~{-o 
r f &. (c L . :, l, '.. ;.,. '.Jl..!;r; I ~ 
fI~ ,;,,~ rj.. h.. 4uf.. f't1-(>-fUt1. I 

re VfJ£.~rJYJt.. k<.41.. / ~t t-t.. ~ -: 

~ 

Ed Buckbee
Translation
URGENT --> D.G. Do you suggest to replace the ESB's in S II-501? Any impact on test program, revalidation needs, launch date? B



NOTES 9/11/67 .ctHAEUSSERMANN 
or/13CfiD 

1. SA-SOl Hydraulic Research Actuator Change . The actuator change was <:ompleted 
Sunday 10 September and G&C _fligh~ simulation reverification is planned for today. 
Three representatives from R&DO were sent to observe the actuator change; two from 
Astrionics and one from TestV 

2. ATM Pointing Control. At the ATM quarterly review on 7 September f Langley made 
a presentation on the merit of using the "Langley Control Law" on ATM. We have 
given serious consideration to this control approach since the outset of the program. 

~ Other control laws (namely -the '~S:ross-Product Law" and "H-Vector Law") have ~lso 
been considered. On 4 May, after a careful evaluation of the various approaches "at 
MSFC and Bendix~ a decision was made to use the I-i-Vector Control. Law as the prime 
approach on ATM. V~ . - - .-
Our studi es showed a cross-coup ling problem with the Langley Law 9 whereas the H-V~ctor 
La'''' provides at leasta'- 1a~ times better pointing accuracy about axes orthogorlaTto-

~ the disturbed -axis. Implementation of the H~ Ve ctor Law is slightly more complex'" -
- and either of the other two approaches are me r e ly hardware simplifications which can 
be reverted to at a later date i.n case future studies show this to be desirable . 
Flexible body studies are now underway and a status report on these studies relative 
o bending filter design philosophy (high pass or low pass) will be presented to you 

_a~the _meeting on "C.luster DYnamics" presently scheduled for 22 September •. V -
3. ATM Thermal Control . Since you could not be at the ATM quarterly review when 
thermir control was""'covered ~ I am summarL 1.ing the present status 0 

a. The original approach of active heating with passive cool~n~can do the job 
for the simpli fied or sophisticatedexperi ments . V --

b. An active cool ing system will be more cost ly 11 take more time to develop and 
be less re(iable~.- Active 'cooling does provide fJe_xibility and if the power require
mELnts of the experiments were significantly increased p a cooling system ~ould be 
necessary. 
~------ V 

c. The active heating system will provide for a cannister wall variation of 
plus or minus 3° F (which is better than the PP slBall Brothers original request i . 

~ Even with this smaller variation p Ball Brothers has now acknowledged that thermal 
control (active heating) of the NRL and Harvard experiments is necessary . ~/ 

Phil Culbertson (representing Mr. Mathews) stated that the data presented would be 
passed up the line (Dr. Mueller/Mr . Mathews) and it is thej r choice as to whether a 
presentation to Dr. Mueller is necessary , Hr " OJlberts on di rected MSFC to continue 
the dotailed engineering i mplementation of the active heating system. ~ 

4. ATM Quarterly Review & PI Meetin~ , We were encouraged by the informal comments 
of s~e'iiaquarters personnel In that they were pleased with what they heard 
during these two revie~s. It also became apparent to Ileadrtuarters during the review 

-that MSC is designing their hardware to consider the mi s sion open ended (up to 56 days 
~ and ~ot considering the revisit requirement) whereas MS!C_ h~~~~ ~EnS~deJ!~. 8_ se * 

as firm ~quirements and is at~empting to make t e ATM s igns accordingly. ...... .. ---~ 



NOTES 9/11/67 HEIMBURG 

~113?fJJ 
S - I 1 - 3 (MT F) 
A lox - LHZ tanking and static firing mode sequence test were 
accomplished on September 6, 1967, on S-I 1-3 at the new A-I Test 
Stand at MTF. _, 

Prel iminary data indicates successful conduct of the test objectives 
with exception of the sidewall insulation blowdown and _LH2,-l§1.rls..ing 
to 100% level .wbich _were delefea wheri -a la-rge piece (6 ' x ~') of 
the sidewall facing sheets peeled off exposing the honeycomb and~ 
: insulat~9ry ~~ The insulation purge outlet pressure dropped to~ 
p. s. i . g. 

S-IVB T~ST STAND (MSFC) 
A lox and hydrogen loading was accompl ished on September 6, 1967, to 
investigate the depletion level sensor cycl ing. A second loading 
test is planned for September 12, 1967. ~ 

H-l ENGINE (MSFC) 
Test PI-507 was conducted at the Power Plant Test Stand on September 8, 
1967, using engine No. H-I-156-4D. This was a checkout run on the 
engine received from Rocketdyne (Neosho) which had demonstrated in
stability on that facility. Next test today will be a bomb test to 
see if the same thing happens on this facil ity. ~ . ----



NEGATIVE REPORT. 

NOTES 9-11-67 HOELZER 

, .. ---
cr/r~lfb 



NOTES 9-11-67 KUERS 

~113~(0 
Study of Zero "g" Locating and Handling Tool: 

In a terrestrial plant, the force keeping things in location is provided 
by the friction of the floor resulting from their weight. In a space 
facility, this specific function of a floor disappears because of the 
missing weight. Mechanical locating and handling devices are needed 
to take over the "floor function." One zero rtg" handling system 
consisting of multiple links, which we studied, is the Serpentuator. 

""- .... --
Two distinct categories emerged, one for longer range ,as needed in 

~extravehicular activity and one for short range up to 20 feet for use 
..inside the ,orbital workshop. Multi-link devices in general require 
a feedback system and rate control of the angular motion between links 
in order to be controllable. The !leed for such a complicated control 
syetem can be avoided by sequencing so that only one link moves at a 
time. Furthermore, restriction of freedom between links to a §l.~gle 
plane motion and only one gimbal joint at the attachment base allow the 
free end to reach each point in a spherical motion volume. Just two 
steering modes provide sufficient flexibil ity by either starting the link 
motion from the base gimbal end or from the free end. 'rhe free end 
can be flown from one position to another by remote or direct stick 
control. 

The ~torage modes during powered flight into orbit and the deployment 
and operational storage position of the Serpeniuator have also been 
resolved to a practical level. 

The free end force which the Serpentuator can produce ranges between 
two and twelve pounds for 100-foot length, which offer~ sufficient locating 
and acceleration force for zero "g" manufacturing operations. A number 
of electro-mechanical and electro-hydraulic hinge designs were studied. 
Space compatible versions would need only slight modification of an 
available test model consisting of five links. V 

The short Serpentuator type for ,intravehicular use must provide for 
hinge angle between links up to +1800 in order to be more flexible for 
packaging and use in small areas. It uses visual control, which the 
operator can lik~ly provide for short distances. \.;-""" 

The ~. eUJentuator principle is presently under consideration for the A TM / 
fil ~ s~tte removal. &VE is coordinating the study with 10 and MSC.V 



NOTES 9-11-67 LUCAS 
er J I ~ \),,\h 

1. S-IC WHITTAKER LOX VENT AND RELIEF VALVE FAILURE: (Re: Notes 9-5-67 Lucas) 
A broken spring which had kept the lip seal from seating was found in the va1ve·H · I 
This is the first time this spring has failed. r~d~.$ign_aD~_r..~CJ.ua.1ificati0.9 W ' 

I'collid c~ .. _~ .. HpI>age_ in 501 schedule. Disposition has not been made yet. V " 
2. S-IC LOX VENT VALVES INTERLOCK: We prepared an ECR to remove the open position 
indication of both S-IC lox vent valves from the interlock logic that allows S-IC 
lox fill to start and continue. This change will permit manual control of the vent 
valves during the lox loading operation. This is a temporary fix for AS-SOl to ~ 

- resolve the problem caused by negative pressure spikes in the tank. A permanen t 
fix is being studied for SA-502 and subsequentvehicles. y/' 
3. PM/RACK!, . . Canc.e:llation of the lM&SS program as a part of NASA activities has 
resulted in termination of major effort in the PM/RACK program.' Assembly of one 
RACK will be -completed and we will use this one in the AIM test program. All 
other PM/RACK structural parts, materials, and tooling not usable in the AIM 
program will be stored pending receipt of further direction. ~ 
4. AIM THERMAL CONTROL: At the AIM Quarterly Review, 9-7-67, the liquid system 
and the electric heater syst~m )ocated on the experiment can were discussed in 
deta~l. ~oth systems can provide 7Q± 30 F can temperatures and have adequate 
~argins. The liquid system lia~ore flexibility and can provide a 5) +'-30 F-can - ~ -..., -
temperature. This temperature range ~y be required to achieve a compatible 
environment for all experiments. The e~ectrical heater system was accepted 
contingent upon 'resolution, of present incompatibilities between allowable ' 
environments for various experiments. V" -
' 5 . .. S-IC-5 ENGINE IS INSPECTED: A turbine inlet temperature transducer failed 
in Engine 2041 dur£ng the 8-25-67 static firing. ~ portion (approxirnat ly l~ 
inches long and \ inch diameter) of the failed transducer was found in the 
turbine manifold above the turbine nozzle block. .~o additional damage had been 

- incurred .y.-"- " 
6. THIN FIlM DEPOSITION: A new proce.ss ~or vapor _depositing..J:.h;i..n .fJ)fIlJL .oj; 

... non-metallic materials (Teflon? A1203 , BeO, etc_.) on_ptetalli.c substrates or 
> other thinEl~s has been dey_eloped .~y _.o.ur Materials Divis.iQ~ne -processis 

a room temperature sputtering technique that results in a tough, continuous film 
_iSOO:1000 At!gstrom units in thickness). These techniques should have wide -
application ,for solid state electrical devices, dry film lubrication, thermal 
~oner_oIcoatfngs::e:-tG ... _-- --'. - .. - -- .. __ . .- -

7. AAp COROLLARY EXPERIMENTS: Astronaut Jack Lousma was briefed on the 
status of .. AAP corollary experi~~nts by laboratory personnel On 8-31-67. His 
greatest interest was in the optimization of all attach and supporting device~ 
for experiments, considering maximum utility, simplicity, and commonali~y. ~ 
~--. -" 

.B.L. 

ur-l\(.. ~ ANC,'tt/.. r- I/fJ Sit y&JuJ- , 

Ed Buckbee
Translation
B.L. Hope we have applied for NASA patent. Inventor is eligible for some remuneration if patent is granted. B



NOTES/9/11/67/MAUS 

q/l3-Cfl~ 
HEADQUARTERS/CENTER UNIVERSITY CONFERENCE - A.!eyiew of NASA's _ 
total University Program will be held in Washington September 13-15. In 

-add'itiOn to 'the usual participation of Un1verSity Affairs, OSSA, OART; and 
OMSF, each Center has been asked to present a one-hour review of their 
university programto t h-;Admlnis·trator. The primary obj ectl\;e

U

oft'he"'re: 
.......... _ ........ _ ... ._. • ............ .-.. .. ... _,... ~.~ , _. ""'~I • I Jt. , .. " 

view is to provide better visibility into NASA/university activities and to 
-~. ... 

evaluate results to date and value received from NASA's investments in 
· universities. Significant to this review i's ' the impact of the budget cut 

. '-
for the Sustaining University Program from a current level of $40M to $10 M 
in the 'current FY-68 appropriation bill. MSFC presentation will be made 

"-- .. ,.... 'Ii" _~_~ ......... . - .. ~ ...... 

_b¥ J~m Dow.?:i and ... ~,~:.. ~.~?~ ~l.!~l.~~n ... A dry run to Mr. Gorman is scheduled 
for Tuesday, September 12 at 1:00 p.m. V 

WORK PACKAGE PLANNING AND CONTROL SYSTEM - OMSF has requested 
the centers to !.I!lple.r:-!!el).t a "Work Package Planning and 90ntrol Syst.§_m~'_ 
which would apply to both cIvil service and support-contractor manpower • ...... --~-- - ... -.- ... ~ ... - .'. .. --..... 
This system would require the centers to identify I by schedule and work 
~..9Il2!i.£n.-! ~l}~.~.9r~ uni!~ ~~t'l the ,~~~ .~i?~<~y,,?r.wil)~(e than 30 ... 

• t~ SOE,eoE!~=' 

We have completed the MSFC initial re view a nd Mr. Burks handcarried our 
'(eply signed by Mr • . Gorman~o ashlngton on September 7 , 1967. Our basic 
position in this reply was th we generally con-curred in the proposal for 

..lleVi, aj!d/or "'~Bl1!ruL.efforts. ! . o-;;;~ver, ;v_c*t ) e.9i .i! _P~",.c,:t,!,ili!.l ~~at the -
.. new .~~~!§ .. m. c}EJ?}.x~,,~2.~,9..~~a~~~~·--;'eplY also described our: 
current Manpower System- and requested that a briefing team from OMSF 

further brier MSFC in adva~'ce-ol any implementation. ' ,,-- ' 

MSC, il] their reply to OMSF, stated that th~~ work packag~_cpncept was 
being incorporated into the'~r manpower utilization system but that they ----..,... .............. - .- , 

had ~ncurred a roblem Of relating the system to the egenc acc9untin~. 
$.QQiI}.~~r.1L~. v 

eSC, in their reply, e.Ildorsed J he obj ective of the system,l but recommended 
that a team consisting of members from all three Centers and OMSF review .. . -~ 

the system to insure that it is mutually feasible. KSC said the OMSF's 
'"' ~ 'iii 1 ... __ ... _~~ ,,,, .. 'i;". " s~ ....,. 

proposed system required considerable exploration and refinement before 
,_it could be operational. \I 



NOTES 9/11/67 RICHARD 

~113 9(1:> 
.!..nterface Meeting: MSFC will be the host Center for an 
inter-Ce nter f'tl~g on Sep'!.ember __ p with ~Sc." ~~!!.d 
N_~.~ Head9~!1.itt.~ !!...~2-!,ev~~ .. w intl.' r -~~ .~te r inte r~~ce~_a_c!!.vi!le s. 
Discussions will center around procedures for the inter-, 
Gentet: AAP rep,ository,.....,t..be inter-Center Control (lCD) Log, 
and related matte rs. vr 



NOTES 9/11/67 RUDOLPH 

'/I3Cjih 
AS-50 1 Launch Vehicle at KSC: 

• The H~draulic ~e§..~tQr_cb~_ermine actuators on .the S-t9.::.t ~St~5!'~ .. _ 
(same as the actuators which had a clock spring failure on the 
S-IC- 5 Stage at MTF) have been exchanged for Moog, Inc., 

-.....--- - ,~ .... -~ -. _ ... - "" '''''",1:1. __ • ..." 

actuators . 
. , • 'i 

• This 9~h~~g-,~. c~u.se.?!llO' !..£B.L.9.c?y'~.g~.1ay_ in the AS-501 pre-launch 
checkout schedule. Revised schedule is as follows: 

Countdown Demonstration Test 
Flight Readine'~s Review 
Flight Readines s Test 

C~7II-3 Stage at MTF: 

23-26 Sept 67 V" 
28-29 Sept 67 V 

4-5 Oct 67 V' 

• During cryogenic tanking te~t, on Wednesday, 6 September 67 I 

-a 4' -x~ 6' '"Pj~i~ 'Qf.YasuJQtiQn_d~t9rnin9ted fr'2.l!,! ta.nk. 
... . _ . . .N.. •• 

• Due to this problem, the LH2 was only loaded to 10% level. .... 

• Ins ulation repairs and other work have caus ect fir:s_~ firing to be 
rc.?e.!.?"y':~d~ 7_ Q.a"y.§ from Tuesday, 12 Sept 67 to Tuesday, 1.9 Sept 67).V'" 

Colonel Sam Yarchin is lea ving: 

• I mentioned some time ago that _Colonel Yarchin, our S-II Stage 
Manager I was planning to retire from the Air Force. His plan's are 

- C'omi>Tei'ed"' a"nd he will now be leaving MSFC about 25 September 67 I 
'II. , _ --n.: .. ,.... ~. ... •. ,..... ..... ' 'h ~ <\ ---.... ".. J. .,... . 

take a month ',sJeaY,e, . and "officially retire on 31 October 67. He 
.......... .,I."t ~.l!P't;."'t-f"~ .4...... .r • f ~"-IO,....... ~ 

plans to live in California and work for private industry.V' 

• • Mr. Roy Godfrey wlll be app~~,J,.1i1onager .. , V 



NOTES 9/11/67 SPEER 
"1110 C'A!> 

1. APOLLO 4 FLIGHT MISSION RULES REVIEW: Gen. Phillips an~ 
Mis sion Director W. Schneider conducted the second part of their 

~ AS- 501 mission rules review on 9/7 at Headqu~-;f~·~'sQ,l.(tJ:ie li.r.~part"" 
~ c'~vered the ~a.~l?-.s.~ ,~~~~~ and was held on 8/22 at KSC). We had 
anticipated a very detailed technical review of each single item and 
were prepared for all L/V related items. It turned out that Gen. Phillips 
was satisfied with a general coverage of all principal conting;;;~y actions 

IP" ., - -_ • 

. presented by Flight Director Lunney_ No disagreement ~nd no major 
'--- change on any r~e .developed during the meeting. Noteworthy results: 

'F. r. ~ (1) Pad fallback and tower collision will not result in S/ C abort; the 
....:.-- ~ earliest ab-;~t7~'ililitY';i-ll~' a ' .. -se ,. . ht 'tIme ; ~ 2T·"Gen~ Phil1ips 

J4(.~ /J;.J stated a !equ~~~t. or a c:.r~w init.iated L/V <;:utoff capa..!?JF!y ~p'n . .eJl 
~Ulh ft../- ma~ne . .<.L£1~~-ts .... ; (3) Q..9E?:p~ete loss of th~ S,~IVB hydraulic system pri.?! ... . 
aJ~1- _ to ~.~_~~~!:.~ .~i.~!" ~_eq':l~r~ .!!l.h~l::?it of t~e . 2n~ burn si.nce .t~e. r.~,s~~tiI)$ 

actuator position of 4.4 deg would lead to a loss of S/C attitude reference 
b.~for~ gro~n'd ~o~mand action could be taken (thi~ ' i~.· i-n additi~n to the - ~
a<;tuator hardover case discussed previously); (4) After some discussion 
it was reconfirmed- th~t ~o S/C failure would' be considered cause for CR.Se. ,p.. 

~M 
f.AlIJ~ 

.. ,- -.. ~ ._ ' .. -.......... . .. . -
~,~d bu~n inhibit. V 

IS hcJ-. 2. AS-SOl SUPPORT: Preparations of the Huntsville Operations 
11' Support Center (HOSC) for support of the AS-SOl Countdown Demonstration 
rt$$IIIe- Test (CDDT) are essentially complete. Ide~t,i£ication of.. support engin~ers 
4:Wt-1':j has been complet,e,d. You will receive listing of all names today. The 
Mtsl,. "'HO"SC "V:;'ill 'be fully manned during the terminal count (T -14 hr) of the 
t.r-- tee.?~, CDDT by both MSFC and contractor engineers. During the Flight 

Readiness Test and any other prelaunch activity our support personnel 
!tW',t .will be on call as required. Dissemination of final instructions to 
~ ") personnel wil1 .begin .. this,_week~ with support engine'~rs briefing's planned 
t~~~~( . for September 20 and 25. Mission status dissemination and training 

.,B simulations for operations coordination personnel wHl begin next week. V 

Ed Buckbee
Translation
F.S. Does this mean that astronaut-initiated abort in case of pad fallback is not possible during first 25 sec?? What's the rationale? B



~ /I:!J 
NOTES 9-11-67 s~u linger 

1. ASTRONOMY COURSE: ~A.b_t.J!<itteakJ and Dr. Pesch (Case Institute) 
taught a 4-day cour se in ~.tellar astronomy last week. ~·Ab~ut. o~~: .. ~~~dr·ed _me~1;>..:r s 

....2!-1y1SF.C participated. The lectures were excellent. r 
Z. ATM-FOLLOW-ON STUDY: Mr. Roland Chase and Dr. Leslie Meredith from 

.::.;..::...::.~~::...::.;:.:;;;.~..;.....;....-~~~~ _. -.. 
. _g.~SA~ and Mr. Lutkefedqer from 10, spent a full day with SSL to receive an interim 

br iefing on our A TM-Follow-.on Study work, and to discuss FY - 68 funding P9ss~~i1_~ t~ e !.. 
- io"r- ' ATM-Follow-On projects. According to Mr. Chase, the funding situation for these 

r---- . . . . .. 
projects does not look unfavorable, even based on a app.M ... -1A.1? twdljet in.J:~~·d)~~J..\-
3. CLUSTER FOR STELLAR ASTRONOMY: Our ATM-Follow-On Study effort rv,IJ.l.ri:..fJ 

_br.i~g~_to light a y~ .. ~y_lnte.!"~.~~i.~g~.P.r.o?~em which canpro~a;1:>ly .. _b._t'? __ <;:!!'s~IE~~~!.~d,._tQ.r ~ , 
EMR, but not for the more demanding stellar astronomy satellites. This problem 

_ ___ •• _ _ ..----_ _ __ .,.. .. . ... ~ •. ~~, ..... '1 .... ". , .~....... • .... • "'-.' -..... ~,- v· ... ' -- . ___ . -.. ...-...- , 
concerns the orientation of the cluster. It seems relatively certain that the cluster 
will be sun-o~ieB}~c:Cd~;ing}h~' cIaytirne portion of the orbit, since the solar cell 
arrays ~us-t T';~e the sun. Up·~~·· ieaving the daylight portio~ 'of -the~;bTt':--th;clu'ster 

'l-c·anb-e · reori~·~t~d --to- ~~q'ci.re various celestial targets of interest, but of cOurEie the'

chlstei' must ~~.~)n .. l:>~· .r.eor ient~d ,to the sun when coming Qui 'of"ihe earth's shado'Y' 
_~)ewing of the cluster consumes v~luable mission time and is expensive from a 
.propellant utilization standpoint, particularly since the moment arms and masses 
which are involved in the cluster complex are so large. Under such conditions total 
observation time on any celestial target may be limited to only a few minutes per 

~ or bit! l.hiit~ ,,~..l;.,;.a ti <;,~~i~2lm2.,~ .. t .. R~t~£.ell'¥...,!.S>~ ... £5!.X;~li~!".~!)~~l:\ .. ,.9f: .,tP ~"pP,$,·$l,p ili.~ 
.of sepa,~~-t~.t...!;l'1 k~~",~.x.E!,~em f~ E;.,.!..~~~w~§.tel.Lu:'_~""«;~:t:.y.~~~l: ~e ~il~ . 
discuss this situation, and variou ssibilities of a solution, with P&VE ~d s."'ff:.O: ~ 
There are indications that MSC wo 1 look unfavorab1 at a detached mode of 0 era-
tion. However, detaching the . -ith-lw"'6'~astrohauts for so 

'1~l~.grshould stifrbe-·~ ·· l~. ss .,~.iff cult than detaching the LM 
~:.:._~ lunar )ang.t~<!_~~b_s .. ~~:L _~_n!. ?rbital rendezvousVwe 

.mterim briefing on our studies 0 H. Weidner in about three 

~~"atte~~ ,t~l.::>._1?.!J.~flp,.&..? 
4. INFR ED ASTRONOMY: Drs. Abt and Pesch reviewe~ 
in infrare astronomy. Dr. A t suggested that we should sub 
to the" Di ector.of'klft Peak w th the request f~;:- 'ti~e on Kitt ... 

"""",-, .. " ... ,...'" . 
Dr. Pes h indicated that he w 11 encourage under graduate and 
from C se Institute to work a our laboratory next summer. 

e time during orbit.9-l 
ith two astronaut§ 
'11 suggest a technical 
eeks. Would vou 
-~ ... 

ur exper imental work 

it .s?me of our pr ojec~s 
ak teJ.e~copes,! 

raduate students 

5. N -NRC FELLOW: Dr. Konesh Yerneni (from India), a r sident post-doctor ~ 
resear h associate of NAS- C, joined' the Thermal Enviro~~e t Physics Branch ~: 

.... o ·f 5S on September 6. He w 11 be working mainly in the molecul r spectroscopy .::::::ou 
field. V~ ." .... _,- _. . ~ 

6. EMORANDUM OF U ERSTANDING: K odak requested this emo to protec ~ 

roprietary rights in re easing experimental films and proces ing data in --q 
co ection with our contam nation study. Th.!L~gr_~~ment which ha been draft~.~ . .!> ~~ 
S5 for MSFC and Kodak h s received legal approval from the ·Chie . Couns-~t.g.f ~ 
~- .!·~~·~and Hea·dq·~~~t:..:..~--:. · Cleared its final obst. ic1e this week when 't was found \ 

a ceptable by the Office of Industry Affairs. ?,s proposed ag~~u!_ ill be 
~ m' to ou and to K . ak for signature. ___ ~ 1 • /I. ----,--

V jOUf' :-n ~., .. -....... - ,t.~V ,,..a kCWV"S C\~ 

leSt "~fo""l:f:.,,, . _(1), I1l . .t- " ~-t ~ Nt)J. /7~ ~ ~II~;H... ~~~I ~ct ~-¥~ · 

Ed Buckbee
Translation
Optimistic!! B [re $300M AAP budget in FY-68] 

Ed Buckbee
Translation
Yes, with your response to [1] and [2]: [1] This is a MUST in my opinion! [2] Only if astronauts are on board, and maybe they shouldn't!! B



NOTES 9/11/67 TEIR 
C) /1.3 r;:r.6 -.B J/lf> 

AS- 205/ CSM-lOl: As you are aware, we have been-=-we.ightsrltical VJithJ:h~ 
CSM-19J fot: AS:.ill. ~SC has. recently decided to utilize an 1) of approximately_ 

~ . 25 which is the same as that planned fot the lunar mission. 'this will permit 
~cC~quction in the required command module ballast which will help alleviate 
the performance problem for i"he AS-205. The amount that can be off loaded 
has not yet been accurately determined but any reduction will help, since our ..--. 
present ~argin is just ~bout equal to the three sigma flight performance r~~:.:::..~v 

INSTR UMENTATION PARTS AND COMPONENTS LIST (IP&CL) CONTROL: 
We held a joint meeting with Saturn V, Astrionics, and the prime contractors 
on September 7 to discuss the procedures to be employed for placing IP&CL's 
under adequate control. It was our conclusion that thEL1'p~CL' s should be 

_ placed under Interface Sontrol Document (ICD) type c!JntroJ. We are cu~;ently 
preparing a joint Saturn IB and V program implementation directive which will 
be distributed at an early date. V 

ORBITAL WORKSHOP MOCKUP: The orbital workshop mockup was returned 
by Super Guppy to McDonnell-Douglas Corporation on September 5 for rework. V - _. ~ ... 

UNIT LOGIC DEVICE fUbD) PROCUREMENT: We are reaching a critical 
point in the procurement of ULD's for the follow- on program •• As a re suIt of 
Mr. Dorman's TWX (f.allowing Webb' s budget m ee tin g with the Center Direct ors) 

]O- ME.!....J.: .. ::v:--Learson . (I12..M .Corgorate Pre sidel2!L~~q~~i~.1".!...§"~ . .:;>J'!'?! "IB~.' ~ 
current pl;wpi.pg c~ll~ fo.r ~h<l;sing ou~. tp.e·:r_tlLD-P.J:.Qdll~tiQJl u~less thel get a:

go-~.b~jj. ·I~~.,?-?~!li~..!;QVC/L.YRA's by Septemqer~5. We are investigati;g 
~'liis ' further with the objectiv of taking the most e c onomical approach that will 

retain the capability of givin s high perfor~ance ULD's for the follow-on 
program. 

Ed Buckbee
Translation
Ed O'C. Looks unacceptable from all aspects, as long as there are any follow-on buys of Uprated Saturn I's or Saturn V's. B



NOTES 9/11, ~ ~LLIAMS 
91 D O~/ .. 

I. Voyager Alternates: As was mentioned' in the September 8 Board Meeting, for 
about one week we have been looking at various options which will allow some type 
of Mar~_J:1i.~.§Jo_n_,_i...Q.._:n..t This is an inlWusc eTIOrt-'utilizLng ava-nableconEiacto'r 

da'ta where appropriate. The effort was requested by Dave Newby - in response to 
OSSA - and is being accompl~,~,!:!~,d_ " ,~n . p.arallel to JPJ.. Cl,nd, La.ngle.y~.~dfor,ts _9n ., P',o_s .. ~ ,~,~l~~ 
up-graded Ma'iiner-'an,I" Lun'ar' orbiter configurat ions for Ma.E~J~~nus .... q;rJ).it "mis~Jo>ns •• 

-rn-general", we 'are"' looking ilf: .. ·-'-'n~ 

A. Program Alternatives 

1. Defer Voyager mission from '73 to '75 with ~_~~A~ns ~n. _, ' 71 . or: , '7}._ 
2. One which will accomplish--1!.....!!le§l.nJ ngf.ul missiot} ~n '.73 _but not 
~.O'!l:!:Ej..t>!-1te ,from a .. "Systems" standpoint to a .' 75,. Voy.ageE (JPi- and Langley) 

3. One which will accomplish a meapingful mission in 173 and allow some 
spacecraft development to~ard a '75 Voyager. . ~-, 

4.- 0ne which develops a "~<?y '? ~E.:' spacecraft for . a '75 mission and is 
~=d in a lJleaningful grbit, or:.ly m.!;!;U;.~ .. in ~ _ .. '~.-- " -- ' 

B. Launch Vehicle Alternatives 

1. Atlas Centaur ~ (JPL/Langley/Mariner/Lunar Orbiter) 
2. Titan III C ~ 
3. Titan III M or Saturn III 
4. Titan III M or Saturn III transtage 
5. Titan III M or Saturn III plus Centaur 
6. Saturn IB pl~s service module 
7. Saturn V 
8. Etc. (other combinations of Saturn IB and Titan III with various upper 

stages/systems such as the LEM~D) ~. 

C. Spacecraft Alternatives 

1. Mariner with uprating ) JPL/ 
2. Combinations of Mariner and Lunar Orbiter 
3. Something approaching the presently conceived Voyager 

) Langley 
spacecraft) 

4. The Voyager spacecraft as is ' 
5. A larger spacecraft (capable of delivering 2 capsules in '75) V 

II. Lunar Flying Unit: We were asked by MSC to .b:~lp .. set up.;tnd ,a,t~en~., ,a _,~~,~,~.i~.g a~ 
Grumman on 9/14 with Bell, Grumm~n, MSC, and MSFC to discuss interfaces betwe,en t~~ 

'Bell - Flye'r 'arid 'Gr'umiiian-' LM. Regardless which Center is assigned responsibility for the 
- flyer, this meeting 'srlooldbenefi t both contractors and NASA. Mr. Ha 1 Trexler, who 

has hcii1(fle'd" the ' lat~st' 'Lunar flying vehicle test program at iRC for MSFC, will attend 
the 9/14 meeting. V 

III. JOVE: The system design study, Jupiter Orbiting Vehicle for Exploration (JOVE), 
funded by the Headquarters University Affairs Office as a 'part of their university 
"involvement II act i vity has beencomple t ed. Fina 1 reports'-are being prepared ' f6r ' 

puollcation. - The study was conducted by 19 faculty members representing 14 colleges 
and universities throughout the U.S., and was co-directed by Will · Jordan , ASO. _as 
the MSFC responsible officia.1 and Dr. Reginald Vachon, Auburn University. A brief · 
but more detailed report is attached .V/ 

Attachment 
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NOTES 9/18/67 BALCH 3/2 { 

ORO ~1ft:;V;;11 0 1 0 h O h f 01 d d 0 S-II- 3 TestIng :-__ epalrs oto swewa Insu atlOn w IC al e uring 
LOX/LHZ tan~ing test on 9/6/67 have been completed, . and results 
of subsequent leak checks and proof tests were satisfactorYok First 
static firing is still scheduled for 9/ 19/670 Readine s s revlew held on 

r---. - 0 '0. 

9/15/67 wa 6 very well organized and informative, and significant 
~mprovement wa; ... not':.d in amount of open items remaining to be 
ac complished 0 vFir st Article Configuration Inspection (F ACI) team 
visited MTF to define the activities required at MTF for base lining 
the S-II-3 stage. 

\, S-IC -5 Stage - Stage was removed from stand on 9/11/67 and s~ipped . 

to Michoud , the following day as planned. No difficulties were encountered 
~with derricks during removal operation.V' 

S-IC -6 Stage - Date for delivery of stage to MTF is still indefinite 
pending completion of revised test progratn schedule. S-IC -6 Data 
Requirements Programs has been published. V 

MTF Maintenance M~nagetnent Plan - Presentation was made last week 
to S-IC and S-II Stage Managers (Mr. Urlaub and Colonel Yarchin), and 
they agreed to take the necessary action to get change orders issued 
to implement the MTF Maintenance Managetnent Plan in the S-IC and 
S-II stage contracts. V 

Hurricane "Beulah" - Prelimina?:,y preparations for hurricane conditions 
at MTF were made the latter part of last week. Based on increased 
probability that hurricane "Beulah" might move toward the vicinity of 
MTF, Condition IV (72 -hour alert) was deClared at MTF about noon 
Saturday, 9/16/67, and is still in effect. V 



NOTES 9/18/67 BELEW ..B .J !2..J 
MSC DEVELOPED EXPERIMENTS: A £und?L~q~~1ze has been placed by the MSC 
AAP Program Office on MSC developed experiments. The freeze will remain 

' in effect until the amount of funding to be made available for experiments 
is determined. This can impact integration activity on detail Interface 

'Control Documents (IeD) , l-g trainer and neutral buoyancy units. ~ 
DELTA PRELIMINARY DESIGN REVIEW (PDR) PLANNING: McDonnell Douglas 
Corporation (MDC) has informed -the Orbital Workshop Project Office that 
the engineering mockup will be updated and ready to be returned to the , "' MSFC in December 1967. New dates for the delta PDR efforts are being 
negotiated but will probably occur in the December-February time frame.~ 
MISSION A ORBITAL ORIENTATION: We are starting the preparation of the 
trade-off study report relative to Mission A thermal ba1ance/power/sta~ 

- 'bilization. Some further refinement in the analysis and a few open items 
---are being worked by R&DO. We expect to have the report completed with 

recommendations within about two weeks for presentation to Mr. Mathews 
for decision to update the cluster baseline configuration and orbital 
aftitude. V 
APOLLO TELESCOPE MOUNT (ATM) SOLAR ARRAY MODULES: ~?nufacturing Engineering 

,....Laboratory is fabricating a light weight module 'using aluminum honeycomb ~ 
core material (3.l#/cu ft). The new module will be approximately one 

--pound lighter than previously fabricated modules. If these modules prove 
--to be acceptable, approximately 400# will be reduced from the solar array 
weight (379rufo) previ~sly quoted with the existing modules. ~ -
NAVAL RESEARCH LABORATORY (NRL) ALTERNATE EXPERIMENT PROPOSAL: A meeting 
has been scheduled for September 22 to discuss schedules proposed in the 
NRL alternate proposal for the first and second ATM flights. Headquarters 
has requested that the NRL alternate effort not be initiated -until this 

__ meeting is conducted • . v/ 
HARVARD COLLEGE OBSERVATORY (HCO) "C" EXPERIMENT: The supplemental agree
ment to cover the definition phase of the HCO "c" experiment has been 
signed by both parties and initiated with an effective date of September 1. 
Partial funding for this effort is being processed. ~ 
AAP BUDGET PLANNING: We received guidelines last week for preparation of 
a POP for AAP due September 22 with initiation of the cluster in mid 1969 
and ATM early 1970. This sch~dule contained over a yea'r gap in IS deliveries 
and nearly a year'-gap in V deliveries. Today-;--'['t appears that we will be - 
instructed to further increase the delivery gap and slip follow-on launches 
to the first-cluster.-· I~ addition, we understand that this is still an 
OMSF approach and does not reflect a final decision by Webb/Seamans in AAP 

'--~cheduling •. / 



NOTES 9-18-67 BROWN .J3,..J /.;. I 
q/J<i~b 

H-1 ENGINE H-l Engine H- 156-4D, which demonstrated a rough 
combustion cutoff (RGG) after bombing at Neosho on 8/31/67, is 
being tested on the MSFG test stand (PPTS). ,It has damped normally 
from the three bomb tests conducted at PPTS to date. Three additional 
b~m.b tests are programmed. Stable operation Qf H= 156-4D at PPTS 
substantiates the contention that the H- 1 engine is stable, and that ,the 
RCC's are the result of a test stand anomaly at Neosho. ~.:-

c .. . 

J-2 ENGINE Reference my Notes of 9/11: ~.tta:C'he::d) 
There were four successful tests at AEDC. on 9/12/67. Three of 

the tests were S: IVB restart simulations and the other wa'; a Saturn v I . . . 
S-IVB first burn simulation. During these tests we also ran several 

- configurations of the LOX ' pump cavity seal leakage ~ent line. Duri~g 
testing all lines that protruded into the exhaust stream registere d 

... -- ;", . , - - --,--- _ .. -~ . '.-
positive back pressure that would cause a flow of exhaust gases up -.. ' ..w-----~~ ,.... _ • 

... stream _~n_!l:~2e~!.}~.r:~..! thus i.!l.Y9-lidating all designs that depend up~n 
-1iE !:~~:.off_!>Y.-1l:t~ ., ex.ha~.~~_ g~~~.~ (As you will recall the possibility 

of back flow of exhaust gases was the only remaining concern expressed 
during the PFR relative to the design currently on 501.) As a result 
of these findings, it appears that the b~~~up. ~pproac~, which incorporates 
a 28 psi burst diaphragm at the end of the current engine vent fines,---~ 

-wili be "adopted. Using this scheme, the leakage during both the b-oost 
_;ha-se ~and engine operation will be vent~d overboard through the stage 
_l~ne . .. _ !t~. however, the le~~a.~e .i,s_ s~vere enough ,to cause a pressure i~ 
excess of 28 psi in the vent system, the diaphragm will rupture, thus 

'-permitting flow through the present engine vent line. 
-- During the past month, results of te sts on 17 LOX pUITlpS at 

Rocketdyne and associated analyses remT flow' rates and tempe-ratures 
.. which may-cau;e' a redesign of the stage lines in AS-501J£romthe- current 

'-TefIOn approac1{toefther'" stai~less ' it'ee1 -c)r 'aluminum). The new data is 
currently being evaluated by MSFG and contractor persOnnel, and a 
stage backup design is to be authorized by Saturn V immediately. V' 



NOTES 9/18/67 CONSTAN 

~/ fig:;~ 
BRAILLE BROCHURE 

_~_ ... ._:l 

Request for the Michoud Assembly Facility's brochure, "A Trip to 
the Moon in Project Apollo, " have continued to increase since it was 
first published la.st yea.r. To da.te, 2.,500 copies have been distri-
b~t~d on request to individuals and "'blind institutions in 46 states -~n~ 
19 foreign countries. The brochure is now in its third printing. 

""'-- - -'. •• -' • • ..... - .- '--, --- -,.. ~ p ... 

STATUS REPORT - S-IC 

S-IC-3 - Located in Test Cell #1 for incorporation of modifications. 
All modifications (approximately 978 manhours of Boeing work and 700 
hours of Rocketdyne work) are to be incorporated and retest completed 
in time to support the new KSC on-dock date to be defined September 19, 

1967. V 

~-IC-4 - Stored in Horizontal Assembly Position #2 (Bldg. 103, Factory). V

S- IC- 5 - Stored in Stage Storage Postion #2, Bldg. 420 (Te st Cell #4) 
undergoing refurbishment. V '" 

S-IC-6 - Stored in Stage Storage Position #1 {Bldg. 103, Factory} until 
further notice V 

S-IC-7 - In Post Manufacturing Checkout. It is anticipated that the 
"internal working date" of October 26, 1967, for PMC completion will 
be attained. V~ 

S-IC-8 - In the VAS tower. ~. 

S-IC-9 - The thrust structure, intertank, and forward skirt are complete. 
painted and stored in the factory. The fuel tank is in the Hydrostatic test 
position. It has been hydrostatically tested, irridited and final cleaned. 
The schedule for removing the tank from this position to the paint dolly 
is Monday, September 18, 1967. The LOX tank is stored in the tank 
repair position awaiting availability of the Hydrostatic test position. V 



NOTES 9/18/67 FELLOWS 

Cf/Ji 91j) 

1. Work Packages: General Bogart held a meeting September 15 
with representative s of the Center s to clarify ground rules, confirm 
milestones in the schedule f,?r submission of the work packages, and 
emphasize that Dr. Mueller considers the work packages very 
important. They are to be discus sed at the November Management 
Council Meeting. Accord~ng to the guidelines, these work packages 
are to be prepared in such discrete detail that Dr. Mueller can judge 
the m e rits and make decisions to proceed or not to proceed with the 
work as described by those packages. ~ ' ''.~ 

2. MSFC/KSC MutualAssistance Program: As of September 18, 
the names of 71 technically qualified R&DO indi.'lid,ua!s, in support 
6-[" 3 (task's, ' have been referred to KSC. Twenty-nine e~ Ie ---,---- - -. - ~.... - .... ..... -_. ., . 

associated with twe'nty-one tasks, ~have been selected and twenty-seven 
have reported to K$C to date. V -- '--""~ ,,--~ . -
--~------.---- ... ~ . 



NOTES 9/ lcr/i7«h GEISSLER 13) /~ 
1. S-II External Insulation (AS-508 & ~UbS): Re: your comment on this subject 
on Notes 8/28/67 Geissler, copy attached. A plan for aerothermal testi~g of 
the S-II-S spray foam external insulatipn has been proposed by NAA/SD which 
'utilizes the X-)5 as a test vehicle ~.v*e reviewed this plan and found it to b'e ., 
'acceptable. V{ request to Edwards AFB for support on- this test is being pl'C-
'"'--- -
pared for your signature by S-II stage office. This test is to determine the 
adequacy of the external protective layer put on the insulation for handling pro-

tection and the properties of the spray foam insulat,ion. The ~xternal protectiv~ 
layer on the insulation may degrade and flake from th-e stage during flight ' 

- presenting a particle impingement problem similar to that presently e'xperienc_E@ 
"'-, on the S-II-l t ,hrough S-II-7 insulation; The results of impingement studies of 

particles falling from the stage of the S......:11-1 through S-II-7 h~ve shown that the 
-!.~ density of the material precludes any critical flight hazard. The results of 
this..impi.ng~ment study f.-re applic:,a2.1e to t!:':. ~IL-S a~2" subs,. V 
2. Engine-Out Briefing to Dr. Low: MSC personnel gave a status on LV/SC 
engine-out problems to Dr. Low on 9/7/67. A s of the date of the Engine-Out and 
EDS Analyses Meeting held at MSFC on 8/10/67, !be S/.C hasL.§t!~~t~~Lp!ob1.e~ 
for one - en_g!.~-.2~t fo~_?- ~rg_~ .p-ortion_o.LS-IC stag~.1-igbl' I,!. was reEorted te:>, 
Dr. Low that on the basis of revis ed input data that the_ ~/0 now has slightly pos i -

_ tive marginS;f -s~fety· f?r-th~ -.~!lg.iJl~;.Out .cases " exa~ined, - It was'proposed- ttiat-::1' 
J0.SC ~onducTasTiuctural test program on siC si;;:;ilar tO'that done by MSFC on 
~,c.ritical stations, ~~d ~ppea~s- that 'this wil1 _~.e done._ MSFC/MSC efforts~ 

are still being pursued to investigate L/V and SIC engine-out problems. A large 
portion of this should be completed in September 1967; however, MSC will do 

~rou~h sic ~oads and stress analyses which erobahlY-.. ::lIJ! l L!!..2! b~--fini,s~,d_ p_~or 
to January i96S. Dr . Low also requested a detailed briefing on the CM, SM and 

-LM stru~~ In conclusion, the engine-out problem prese!1tlLi~ll!ych smaller 
than it was a few days ago and additional work is being performed to verify this. - --- --.... -. ." . The briefing was' quite objective and the MSFC /MSC joint efforts gn this prob!eI)1 
~e_w~ll presented. ,~ 

q, 3. Voyager-Alternate Systems Concepts: During the past week, R-AERO has 
~~vN-1 participated in analysis of alternate launch vehicle and spacecraft concepts, 
villa a.A{ attempting to find a low cost program to allow continuing' a 1973 Mars mission. 
Hfl~j""" The initial ~al was -to ; deve1op a missi.on for 1973 with a Voyag~r type -'spa~c-;aft 

C{,"t.Qw(- (orbiter) thatJs direct1yapplic~ble [0-1" an all Systems Voyag'er 1967 Mission . ..->-

6oosf-ei. --This arrangement ' dictates that the s acecraft weight be in the neighborhood ~f 
\"'-cJ...;PI'e~ 5000 lbs _~~.'?l~di~g the inert weight ;;f propulsi~n tankage . .. The following s·yst;ms 
Mt,nlte.r were analyzed: ~ ~aturn V - with 2 Voyager spacecrafts; (b) S~turn IB - with 

~~d.;~{J 1 Voyager spacecraft, u~l..ngJ.he sJ2&Secri1.£'uor esce~ ~£9~ earth orbit; ~.§aturn 
' f.;; r 6t i~ '7 S~entCl:\!! - with 1 Voyager spacecraft; (d) Saturn IB -... ~I~.~l10 se,rvJ~~ ~%.tuk1~r 
~e: &. '.c rth ~yc.?-p'~. service module as spacecraft; ~ S.aturn V - with 2 ~pollo service 

$ , • '",.., ,modules; (f) TItan III M - transtage - Voyager spacecraft; and (12') TItan III M -
rc'M(I,.'''' ....." """- ~ ~ ~ 

(otlJe.:cJ.e.rS Centaur - Voyager spacecraft. Results of the analyses indicate that onl cases a, 
·J~i{t·e:7.3 ,e, s..'.. (Satux:,n,! 0': _Sat,y...!:.I?:_ I_B.,....~nc;!]itCl;.!l~III M _with cryogenic thad §te.g,,~Lare 
~~trl<u1\ 1 '2 capable of providin&. .. ~uff.i.!=.ie2l.Rerformance." to satisfy the initial objectives ( i. e . 

. G', 'd'eHvering a 500~.!b spacecraft into Mars orbit. _.' f r 

~ - - ~ 't7' _ .. /I J . 1LL..j..1 73 (fcWA..g-r ll-S/UU- .A.-cJo Gt.:...sL CQ5 t- ctaJ.r. --1; 

C-l Ck£6l e a"tt.. <hJ-. I ~V\C(. Sd ,x.. !So 0"-4'"') r--', -d , c~ -t::,$~ sft.wt., /a. vhc.4 VeJlitcl~.' A ~ 
C "t.s 0 vt--, b~ ('{'.lH~ 0 f oLev . co.J (TC' r~tt Cel-l/av r-« .!! IS 0.- .- g, :..J 

Ed Buckbee
Translation
E.G. a and e are out, since Sat V would put '73 Voyager again into high cost class. c is out, because of dev. cost of Sat IB/Centaur. g is a non-existent launch vehicle! As a result, only an Atlas-Centaur boosted modified Mariner or modified Lunar Orbiter seems to remain as contenders for the '73 opportunity. B
[re alternate launch vehicles for low cost '73 Mars mission]



NOTES 9-18-67 GRAU 

CJ//ZiJ1 
1. AS-SOl SAFE'IY ASSESSMENT FOLLOW-ON: Personnel of this Laboratory 

continu~d support to the AS- bOl Safety Assessment follow-on at 
l<SC. \('the follow-on is pro~ssing normally and it appears that -" 

,- --the count-down Qocument will be the pnly __ rna.joT' __ document not avail~ 
ablQ fo~ a co~lete ~eview. It is anticipated that KSC will pick 

_this item up, with the remaining last minute changesto the proce:'_ 
dures, prior to launch 0 V 

2. IN-FLIGHT CONTROL COMPUTERS: We are also continuing to provide 
,_coverage on the _ cracked SOWer connection repair program of the' 
-Flight Control Computers at ECI, Ste Petersburg, ' Florida , - Repair -

-. .!s progressin~_s_~:tL"~~~c_tc:ril~ _o~.th~ __ qompu1en? J9r flights As-2.-9..!:L 
-::-",~~92~. Tfie effort ~s ._r::q.u:-rin~ con~~derable ove~irne __ =o_verege_. ~ 

3. S-IC QUALIFICATION CERTIFICATION: The, Qualification Certification 
Program f or S-IC-501 is complete . ~ 

4. H-l ENGINE QUALITY MAINTENANCE PROGRAJ1: Receiving inspection, 
checkout, and disassembiy or 'the rirst Quality tvfaintenance Program 
H-l engine has be~n completed. Other than contamination in the lox 
cavi ty, which was found during receiving inspection, the engine w:as, , 
in excellent condition. It went through systems checkout and indi-

. vidual component checkout without any discrepancies being found. 
After disassembly, a few problems were found on the pump shaft. 
As p. result of this program and the soft goods evaluation of the 
four-year old H-1-2038, we propose to _re~sE?~s.s t~~ amount of check
out and inspection of H..:rengl.·nes -m the field . V --' ----- --
..... .~-- - -. -- .----- ----~-.. - -- . --...... -- -



NOTES 9/18/67 II~USSERMANN 
~J(;q~j) 

1. Cracked Solder Joints. Last week, the J?.1.atform systems for 206 and 503 
were inspected for cracked solder joints since these systems had over 600 hours 

- of operational time but had not been exposed to environmental extremes. Cracks 
. were f?und and there~ore i ,t Was ,decided _that the 501 'platfo~:t1LS.y'S!~~~hoylcLke -

inspecteu,--lhe- SU plat.£orm_~le~tr~nics, did h~~e ... ~!~~ks .• ~~~ t~e jo~nt~ hav.!. 
been reflowed and potted. The system is being tested and, scheduled ,. to be tiad 

.... in50r this ·-~~~e.~02..n:J~118L67)7insp-ection"of platform sys~ms for 502 and 
204- willoe accomplished and will be reworked as required.V 

2. Saturn Control com~uter. During solder joint rework of the SOl spare, it 
was determined that a lOCKing diode had failed in a shorted condi tio...Qo Certain 

_test conditions caus'ed ttifs -ana'the" 'lest e U~lfrnas eenniOdified to prevent -
anyrecurren'ce:"-' Th'e' SOl flight unit diodes have been teS"te'd -for 'this condit{on 

"ana havebee'Jlfound to be satisfactory .. ~ 

3. ATM Simplified Experiments. Based on direction from IO/AAP, we are turning 
on all It&oo elements to proceed with an ATM "A" (simplified Harvard and NRL 
experiments) for an earliest launch date of January 1970 and ATM "B" (sophisticated 
Harvard and NRL) for an earliest launch date of July 1971o~ 



NOTES 

S-I'-3 (MTF) 
S-II-3 is scheduled for a planned 
'1967, at approximately 3 ,p.m. V 

H-l ENGINE (MSFC) 

duration qf 65 seconds on September 19, 

Four tests were conducted at , the Power Plant Test Stand uS,ing eng~ ne 
H-156-4D to continue H-l engine instabll Ity , Investlgatlo~. Three were 
bomb tests and dampened within specifisation limits. Four more bomb 
tests will be conducted this week.~ , , 

, S-I VB (MSFC) 
, Two lox and hydrogen loadings were accomplished on September 12, 1967, to 

continue the investigation of the depletion level sensor cycl ing. Data ' 
obtained from three loadings Indicates that fast fIll Is the cause of 
the sensor cyc 1 i ng . ...,,-

SATURN IB COMMAND MODULE ACCESS ARM • Testing of the prototype access arm hardware redesigned because of 204 ,_ 
fire is complete and the arm will be removed from the tower today. The 

system is operat rng sat i sfactori 1 y wi th the "except I onofthe -adapter 
centering device, which , Is being redesigned. The new adapter centering 
device will be tested on the fl ight hardware, due in from KSC 9/19/67. 
Hardware to support first manned launch will be tested and shipped back 
to KSC by 10/9/67. ~ 

SATURN V COMMAND MODULE ACCESS ARM 
The EQyironmental Chamber (EC) was removed from the command module access 
arm on 9/14/67, and , i,s ,being shipp-ea-' to--Ca'pe -Kennedy' b-y Guppy tOdayfor 

_rework to the new configuration (simi lar to the Saturn IB Chamberr.-- The 
EC w'(l"I -'1)'e 'retu'rned to MSFC for tes~ing.after co~pletron of .t~rework. 
We have no schedule or planned application from KSC as yet. yr , 

SERVICE ARM R&D LANYARD TEST 
R&D test on the lanyard systems for service'arms 4, 5, a~d 6 (5-11 
Intermediate, S-II Forward, and S-IVB Aft) are complete. Mod kits for 
the arms on ML-2 have been shipped -to KSC for Installation. Testing -
will continue to qualify the hardware. V 
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NOTES 9/18/67 JOHNSON 
'1/ fl9<;lJ 

Adjustments in the Supporting Development Program - Following up 
discussions with Mr. Waugh, et ;\1, of OMSF (NOTES of 9/11/67, 

~ 
copy attached) we have initiated cHorts to redefine the Supporting 

. Development Programs against the new technical and financial guide-
, lines now available. Meetings are planned for today among Pt.tVE, 
! lS J S~ turn V, the Engine ,OHice, and E. O. to prepare for a mee ting with 

,
• _ f , • ~ Mr. Williams (OMSF ~ Trimble' 5 Office) on Thursday_ discussing _ 

I ? 'eL ~k.t- ~c:lju8tment8 in the R,ocketdyne sustaining engineering eHort and theit. 
i ~ be.- ~impact on the plaimed J-'l.X/J-ZS work.,. 

I ~b Ik - n general: the S~ppor~ing Development P!.~gram a~_ o!.'i.~in~llyd~£ine~··" 
I ~orl\.\..tcl "'''(;111 !s being reduced in total ~ev~l (e;ccludins J - ZX /J- 2§_and .. stase..impa~w; 
!OMSPj ;J~ t~dy w?rk~ £ro~ $lOM to about $6, 5M - $7. SM with primary emphas~8 
~ ' ~ n Saturn and Saturn stage oriented tasks. Assuming that the reduction 

Cv 110\. in'-..the Engine OHice's sustaining engineering effort of $IZM stands, 
"-teA- bdbrt... ad~itional requests in.~~e. SUPpo£~lEE De'y,~lo m~!lLP..:r:.og!'l!:~ ?f $17. 6M 
~ ".. ct. to carr the J -'l.X J .. :2S work against a 1970 im lementation date win 

I , II 
( eKl-tr, (...,,1111 ' ~ , 

()~rsJ .... as to ' I This will cover the $4. SM J -2X effor.t originally planned in Supporting 

I
IJa:~2:S1 w D~velopment; $12. SM in J -~~~p!~;;ed. unde,r the __ sustainin~. ~~Jlin.eeri~g_ 

J 
effort and $600K. ·for preliminary engineering of the _r~qUlr_e~ __ S..::~L 

4fr-rt-! , C~ §.II ' change~ to ,retrofit ~t~e "simplified J -2 ensf~e;-,- ~~_~g~~!l1~ ~~~~~e~ 
~;k ~ , under the Satur~ V stage accounts. 

l~res* J~'L 
I I • :e l1j' It. L- A...J 

! lJH..r-lJ 
; co~~teK 

CMJ..~r~\~~ 

TTACHMENT: NOTES 9/11/67 JOHNSON ( Dr. von Braun's and 
Mr. Weidner's copies only) ... 

~~V~ .~~ ',,' 

SCUl~ ~ '15 

Ed Buckbee
Translation
B.J. I'd like to be kept informed about OMSF's ideas cuts in this area before we, as a Center, commit ourselves to an emasculated J-2S effort! I consider the present J-2 engine as utterly complex and marginal, and have often said so. B



NOTES 9-18-67 KUERS 
cr/J~~~~ 

Cryogenic Wire Stripper: 

Removal of the insulation from the end of a stranded or solid 
wire has always been a problem. The use of meohanioal wire. strippers 
easily results in small damages suoh as nioking or scratching the 
wire while cutting the insulatio~ off. The physical damage to the 
wire is avoided with hot wire strippers where heat is used to cut 
the insulation which is then pulled off. With Teflon-insulated wire, 
however, a thin film of melted Teflon is often deposited or smeared 
on the wire when a hot wire stripper is used. An additional mechanical 
cleaning operation is then needed in order to prepare the wire for a 
good soldering joint. 

The new wire stripper makes use of Jh~ high .brittlene.ss .0LTefloJl 
whi e at -cryog~nic temper~ture. The end of the wire from which the 
insulation is to be removed 'is ' 1mmersed in liquid nitrogen contained 
in a small dewar; the cold wire end is then inserted into a machine 
where it is hit at a preset distance from the wire end by a cutter 
driven by a solenoid. This cutter does not cut deeper than 50% into 

"'--- - ... -. --- ,. - '. -'- - -- - . ? 

the insulation but breaks the temporarily brittle Teflon sleeve down to 
th~ wire. ,- , . . 

r- - .-' ~ 

After warming up to room temperature, a short length of the 
insulating sleeve can be easily pulled off the wire by hand. The 
operation of cutting the insulation by this method might be done well 
in advance of the soldering operation. The insulating sleeve could 
be left on the wire to be removed only shortly prior to soldering or 
crimping thus protecting the wire against any contamination. 

A pat~nt has been applied for and the Technology Utilization 
Office- has issued a Tech Brief to industry : ' They have 'received 80 
inquiries' to date. We have built a prototype machine for cryogenic 
wire stripping and we are in the process of building six further 
machines -- one for further developmental purpose ,one or two for 
our own shops, and the balanc:J0r evaluation by our contractors I 
other Centers and industry. V 



NOTES 9-18-67 LUCAS 
q Il'il C) <; J:> ..B 1 

the 9'(J.( 1. SPRAY FOAM INSULATION TEST TANK FAILURE: Reference, Notes 8-28-67-Lucas, JS .L, 8-foot S-II spray foam insulation test tank failure was a simple case of exceeding 
_. ---..- She d.e~i?n~tr:ngt)!_Qt_..!.he _t'lt}j(-:... Apparently it:--;a~ '~E.~~me<! that the -· tank torwira 
p~~ bulkhead ·would be at a temperature of -4Z3 0 F during the test since LHZ was filled 
/~:.J to approximately 11 inches below the bulkh~ad' apex; however-L.t~~ .J:.i'!...nk was 
oas;c./ ~ressuri~ed ~ith helium at !mgien1-temperatu~e. Thus, the calculated bulkhead 

S ~ temperature at the time of failure was approx1mately -200°F. ~ 
. o~. 2. S-IC WHItTAKER LOX VENT & RELIEF VALVE: (Referenc'-e--"Nofes 9-11-67 Lucas) 
~ The ~oeing Company decided to use the installed valves.JoJ" 501.,. We be Heve it I 

woplCl be l.::._the be!;'.J:..IlE~r..e!' t o~f ._~~. pr?iram. to h~yeJ~he Whittaker valves re~.~aced .. 
,.. by P~:ker valves prior So f1~~~~S;.. A .compromise agreement . ha~ ~een r:~~,li....ea ~o h~ve ._ " 

Parker valves as back-up available ·to support countdown demonstra,t~Q.IL.!...~st and 
-raunc~ in case of jailure. We are continuing our- review of the impact of-~_leak,iPg 
:?""ent va 1 ve on S - IC loading procedur;, V" 
3. S-II PULSE ARC MIG WELDING STUDY: An evaluation was made last week of the 
NAA/SD results to date on the study of the pulse arc MIG welding process and 
it was the~nimous cOI1c'i\Isioll.E.Y...EMLSD . and_ ·MSFQ .t~~~ j~AA/~D_.is_~.E~ci"dy ~ 
~ange _to _the_P...Y.]...E.....~.E.~ MIG"_l"elA~!}_K .P.!:~~~ Apparently NAA/SD has ~ot yet 

progressed far enough on the learning curve to properly implement the new 
technique. Furthermore, NAA/SD had not accomplished any fracture toughne"ss 

--testing on these weldments. We will not be able to accept this process until 
~iSD demonstrates the process will ~onsistently produce mechanical properties 
~-toughness at least equivalent to the old process in addition to meeting other 
'-specifications .v1t is interesting to note that using the TIG pro·cess, NAA/SD -
__ ~as made five consecutive cylindrical welds which- required ££!~f?~r r~pai~ in .. 
~. The implementation of the new cylindrical weld tooling has already resultg~ 
_iD .a significant improvement in the- TIG weld quality. ~ 
4, SPRAY FOAM INSULATION: ·'· Reference Notes 9-5-67 Kuers, our commitment to t he 
spray foam insulation concept is not irrevocable on S-II-8 and S~9-.--B~~f 
the difHCUlties-encoun'tered ""w·ith the spr~Yfo~~'-p·~-;~~-ru;.d' tes ttimk, we are 
considering deletion of the spray foamJ:r;:.om S-II-8 and S-II-9 and implementation 

);r-ni_~-·p_reviO'~~Jy.~~~~.~iopEi.i.·-con t inge.ncy ~£l_aJ). , to us,~-~the--l-:-6 -{nCh-~ nsu la t i~:m' . Th(s 
~~ri:-.Y~ us ~ add.itional time to _d~velop.....§..9.1- u ti.Q.E!?.J o the recently developed problems. V 
5. VENTING THE J-Z ENGINE START TANK: We have E,!ssessed the emergency procedu!:...e 
for ~t!ng the J-Z engine start tank .at KS~ in the event w~ have a malfunctio~ 

__ on the vent system. The procedure would be to dump the start bottle through the 
engine into the interstage. There are some impTlca:tIOri."S"i'n--that if we dry spi~
the pump we would have to r·emove (in the stack) and inspect it. Recycling those 
pumps back t'o Rocket"dyne- andinstailing " would · require about ' 16 days. We are also 

- evaluating the possibility of using spares instead. We believe that~ the probability 
of a vent freezing at KSC is low because of adequate drying and purging o1'fhe------ -
interstage environment. V -' . 
6. FREON 113 IN TITANIUM TANKS: (Reference Notes 9-5-67 Lucas). We have 
learned that ..this sp.~Sifi. c_ t:;..~~_tl1 .. 'po_ts..l:tuse_ !!. .pro~l~'!I _~~~h ~.i.!~ .. ~_and we 
are in agreement with MSC. ~ 

7. ATM SPACE CHAMBER CONTAMINATION TEST: Several weeks ago we were asked to 
recommend a ~pace chamber in which a full scale ATM contamination test could 

J:;"e';~d-e-'-' -. Aft';;- reviewing available chambers, we recommended the BoeinFS-eillle 
1--. -- ,- - - • , ., -
~ber.~ ~~y~r,_,MSFC .was essentially directed to use the MSC space chamber. 

Our people have visited MSC and determined that the contamination from the 
chamber would be greater to ATM than the ATM contamination. Now we have been 

asKed and ar 'n the rocess of cleaning the chamber for MSC so the ATM test can 
be done there. MSC wil turn the chamber ·ov-;rto-u·son 9- ~6i, and shortly 

~ thereafter we will hav to send one or two men to MSC for several weeks. 

~ SC-~ Ne- how 1-1..sC~ .)~hs--( ? 

Ed Buckbee
Translation
B.L. Pretty basic goof! B

Ed Buckbee
Translation
So we are now MSC's janitor!?



9/18/67 H. Hb MAUS 

9//Q(fo 
OVERSITE SUBCOMMITTEE STAFF STUDY OF APOLLO & AAP - Chairman 

' Teague of the NASA Oversite Subcommittee has announced plans for a 
j t'-" - .. 

staff study of the Apollo and AAP programs to be conducted during October 
~. - ~ 

and November of this year. It will be similar to last year's staff study 
'-, of Apollo Pacing -'Items. -JinLWilson, Joe Felton and Peter G~rar:9i...Qf 

the committee staff will tour the, MSF centers and prime cOI!tr§.9tor. plants, 
accompanied by Maynard White, Captain Freitag and Jack Cramer of NASA. 

- The MSFC"portion o-f fhe- schedule inCludes NASA-;-·CCSD , ·Boei~g·~--and ~ 
",brief~9s in_!he. New .. Orleans area on .PS!5?.!?er~ 10 and 11, and Huntsvil~!. 
briefin.,gs on Octobel:...12 ,_ Visits will be made to McDonnell Douglas on 

.............. .- H '"' _ _. #..... ..-- _., ___ ~ ... __ 

October 31 and NAA Downey on November 1. Additional details will be 
...... made available in '1'h9 '~ear futu~e. ~ - . 

• 
PLANNING GUIDELINES - We have received informal (telephone) informatron 
from MSF on the planning guidelines for POP 67-2 for Apollo (final) and AAP 
(preliminary). Thess guidelines are reported to be in writing from Mr. Webb. 
The basis 1s to be a plan which ends production of Saturn IB after vehicle 216 
-;-;d'''co~tinu~s' Saturn V productio~' at t;;~;per year-foL.ll6 ao..~subsequent. -
~initiation of the two per year produ cti~~ on Saturn V is not to b;gln \,muT-

____ ~v __ ~_ ...... ___..... ___ ........ _-.-...._~. • .,.. _ _ _ _ _~_ .... __ 

FY-69. ' . 
....... _ ..... """"" 

The funding baselines are $250 M for AAP in FY-68 and $575 M for AAP in 
F'(;.Q9",..~ 

The philosophy is to s.oncen~E~~,~yl<:a~_d~~i~iOE", and development. 
ATM and the Workshop are considered approved projects . 

.,.,.,. _~"" .... _ ~ ...... .....,.......- _~""._~ b .... _ .. --- '- .. .......ct_.i __ # 

Voyager will not be funded in FY-68 but will be funded in FY-69. A NERVA 
project wilCoe- included i~ FY:'68 ~~de;a" diif~'re~t nam·e '.--' - - -

~~. • -- '>- .... ,.,.-. •• , .... 

TASK WORK PACKAGES - Scott Fellows and Jay Foster attended the Work 
Package meeting on September 15, 1967 in Washington'. 

) 
General Bogart opened the meeting by stating that this efJ~_~t i~_~'n~!~r~ 

AI-~ drill but a five alarm fire" and that the system "will be implemented. " 
71-J)( .h \ ........ '-No-'~~buttal £PP2st~nity_was of~rc~ and Ge neral Bogart left ' the roomhaving 
vEM o-x. instructed the group to proceed with implementation. 

,j/ Cf 15 

1-
The Centers were then ; ~quested t o begin implementation in three phases: 
a. Identify work packa~8 s, b. De velop description of work and, c. Develop 
manpower, cost, and schedules for each work package. ~ All three phases are 
to be complete by- . the Noy~mber Manage,ment Council Meeting with tne- MSY - . --.------ ~ .. -
team visiting the Centers twice before November to- check -on -progress. 

Ed Buckbee
Translation
H.M. Jibes with my dope. B

Ed Buckbee
Translation
I sent TWX to GEM on 9/18. B



NOTES 9/18/67 RICHARD 

9) J'1 q1J> 
Cold Flow Test at KSC: The Cold Flow Test scheduled last week 
(first on Monday and then on Wednesday) was i..!!~e.nded originally t~ 
test the faciliti~s. NAA .(and R&DO) felt it wquldbe an opportunity. 

' to also check the S-II./facility combination and get data prior to the . 
:-CDD.T :.. The ~~L.pr.oce9~u_t:"_e J!:~luded chargi~g the J -2.~ ~2..~trol s ~_e_!~s,_ 
. the engine start tanks, and He chilling the engine bells. .'Fe re -examined 

'"'"""" "', . ." ......... 
the the rmal and engine condition.s that would re sult in the te st and_ con-
firmed that the test would' be compatible with the hardware. However, 
~o-u1d -th ; emerge'ncY'-bl~wd;;.Tfi procedure be ne~de'd i;" the event of a 

vent failure on the sta rt tank, the exact schedule impact could not be 
ascertained. As or..!:~st time, it appeared the potentialirnpact rI:light _ 
be sever.e. As a result, w 'e and KS~ agreed the test procedure should _ _______ _ _. .- _ ...... ..0....-. __ • 

be al tered to eliminate loading the start tank (similar to the S-IVB condition) 
.. ___ • _ ._ _ , • _ r . ..... _ • ...., _ 

and not risk a possible schedule delay,even though the , probability of this 
- failure was extremely small. This caused a reshuffle of the testing activities 

at the Cape. The final portion of this testing is planned to be finished tOday./, 

Bellcomm AAP Configuration Study: ~~i.mulate~ by several weight and 
.,...E~.r£orman:ce reports sh?~ing uncomfort'able payload margi~s, Bellcomm 

has made a configuration study on AAP mis sions. Since the current deficit . . 
on AAP 4 is approaching 5000 pounds, radical steps must be taken in mission 

r---'- - -, '., .,,-... --., - ..... 
requirements change as our implementation of requirement (hardware) is not 

.................. . ....... 
_., that over-designed... ~llco;nm will reco,,;r:rnend gi~ing uE free £1i ht of the 

eLM/ATM, and re-use of the L¥/ATM. These reqUirement changes pre
sum~bly ~~d~ce~'erght to the point whe:r:e cluster operations with the LM/ATM 
are £easi ble. Weare following this activity and wi 11 take steps to maintain 
cluster operations with' the LM/ATM within payload capabilities. t/' 



NOTES 9/18/67 RUDOLPH 

a, I fl~.h 
AS-SOl Launch Vehicle at KSC: 

o Change Requests: We are now one week from the countoown demonstratio~ 
test and yet we are still receiving a considerable number of change 

. requests 'from the laboratorie~~ It is obvious that these changes were 
being studies in the labs at the time of your Pre-Flight Review (Aug 29-30); 

J: _but they were not __ l"!!e.n~i<?!le~_ !~ · the teview ,- __ :..ve,~_ though we had specifi-
r .~CU(~ r ,cally requested the Lab Directors to surface any and all potential . 

~t'dt{C . proble~s- cn ' AS: S01. li..hj tbe Lab D-irectors did nct mention these items 
k" - --at the time~ o~the~ review is unknown to us; but we must have better 
l~ ~ cooperation if we ever exp"'e~2-E to resolve tli~ pr.;'b"i';~;-;ith~-d~laying 

t.
' ~ tne- launches • . 

).<4 d 

q 

R~ 0 Most critical problems: 
CCI V.1.C~e. 

d~ . 
~ 

a. S-IVB flutter kit requires modification. Recent tests at P&VE 
shows loss of structural strength beycnd acceptable safety factor 
limits due to aerodynamic heating. 

b. J-2 Engine LOX pump seal 9ve~bpard bleed has turned cut to. be a 
bigger problem than described at ycur Aug 29-30 501 Pre-Flight 
Readiness Review. 

c. J-2 Engine start tank emergency vent procedur~: (See L. Richard 
--notes of today - Sept 18). 

d. Ground pneumatic system relief valve in S-IC system failed in QUA~ 
~test -and requi"red re-evaluation - probably design change necessary. 

e. ~oft release instrumentation and tcrquing requirements are a pcten: 
, tial schedule delay. 

f. S-11 Batteries (Electric Storage Battery - Supplier) have demon~ 
strated scme perfcrmance differences. KSC and Astrionics have 
determined the present batteries unacceptable. However, backup 
batteries from Eagle-Picher are not expected to. be available for 
CDDT. KSC required flight batteries fcr CDDT. 

All the above problems are to. be reviewed Monday (Sept 18) in a special 
meeting established with Dr. Rees, Dr. Lucas, Mr. Kroeger, KSC and 
apprcpriate ccntractor representatives. Dispositicn cf all proble~s 
must be established immediately in order that CDDT and launch may proceed, 
ctherwise major schedule changes may be required. ~ 

S-11-3 Stage at MTF: 

o _First captiye_ firing is schedul~d .~or_ T~esday: 19 Se.pt and s..E:..cond firing 
_ is schedu::~ _~~.:_ :~ursday, 28 Sept l~ 

Ed Buckbee
Translation
Hermann Weidner Please take up in your R&D Council Meeting. B



' NOTES 9/18/67 SPEER 

CfJ t~~~1 
1. RANGE SAFETY MEETING: Gen. Stevenson chaired a general 
review of Apollo range safety policy matters on 9/15 at K5C. Dr. Debus; 
W. Schneider and others attended. Agenda items included all presently 

unresolved problems and !~ w2-s e~d~nt , tha:t . .!l~~r .~~~il1}E.~~t pr~?~~:tioi;. 
tor the VAB and other structures is considered a serious problem. 
~owever ', "the -n'~'~-OD6p -impact pr~di'cti'on system shoti~d be .. . -.- ... ----. . """"-

operational for the AS-SOl launc~. High inclination orbits and the 
S-IVB destruct package for the Orbital Workshop were also discussed. 
No outstanding problems were identified ~nd it was agreed tha~ 

1?1l0w up meeting with the Eastern Test Range is Aot equired. V 

2. OWS FLIGHT CONTROL PARAMETER REVIEW: A meeting was 
held Sept. 12 and 13 with R& DO, 1-5 I AA, Flight Control pers onnel 
from MSC and contractor personnel from MDC and Martin. ~¥QC 
recommended a list of flight control parameters to the extent that 
Orbital Workshop (OWS) and Airlock systems have been defined. A 
similiar review will be held shortly for ATM flight control parameters. 

-One item of considerable interest to the--gi--6up was t~e la!.e deplOyJT1e~t 
of the OWS bump~r shield which is now being de.signod to be doployed by 

-ihe .. aeronaut. The group feU that d,e loyment ot the :lhieldby at ··--
~_ command -s~ouid ~e considered as an alt'ernate. ~. . 

·r 



NOTES 9-18- 67 Stuhlinger 

'i 1J~q<J 

No submission this week. 



NOTES 9/18/67 TEIR 
0( ( l~~<;.? 

MINUTEMAN STUDY: We plan to have the CCSD final presentation on 
9/26/67 and the rebriefing of Mr. Mathews at Headquarters around the 
middle of October. I 

APOLLO FLIGHT MISSION ASSIGNMENTS MEETING: ' We understand 
that in Houston this past week General Phillips agreed to plan a back~p 
AS-206/LM-2 mission to be flown in the event problems develop on 

.. _AS-204/LM-1. M?-G.is still pushing this as a~_~t.?a!y mission to be 
flown regardless of the AS-204/LM-l result~. They feel thats_v~ 
though AS-': 204/LM-l is a 1000/0 success.the LM will not be manrated, .. -- .... ~ ... ... 
therefore, another LM alone mission is required. 

Based on the results of the meetings to be held at Headquarters this 
week, we will need to reschedule our in-house mission planning acti
vities. However we will make no change until we get an official 
mission planning change. 

HYPERGOL SPILLAGE AND LEAKAGE PROBLEM: We met with P&VE 
personnel on 9/11/67 and decided: 1. y!e should continue with the present 
IU and S-IVB covers '?Jhich will provide protection for small amounts of 

~ .""----- ... , 
hypergol spillage and leakage. ~:..~0.1 covers ~e.~9-~l~vered to KSC on 
9/16/67 and the AS-204 covers are scheduled to be de1ive;~Q. on 9/22/67; 

, f=" .----- -'.- ~.~- ... . __ .- .. --- .. 

2. P&VE should study further the overall problem and the effectiveness ..... .. 
• of a water flush on removing or diluting hypergol fluids or vapors, the 

Itt,·.... ...., 

,effect of such a flush on the launch vehicle, and the factors that must be 
considered in formulating a contingency procedure to use the flush. 

'"P&VE expects to have a report on their study available by the end of 
this week. V 

KSC held an exploratory meeting on this subject on 9/15/67 but no firm 
conclusions were reached since ~SC has . only begun to look into the details 
of the situation. KSC_ is ~lanning to c_o~duct a test program the latter part 
of this week to determine the effect of water on hypergol vapors, flui9-s, 
and fires . • P&VE personnel will observe the tests. We expect to get 
~KSC I s position on this matter early next week after the tests are completed. V 
Q-BALL COVER: In a meeting held this week, KS_C_pr.esented a design 
for the Q- Ball _c_over . r .emoval system which appeared satisfactory to -

r . - - -
MSFC personnel. It also appears that KS£..can ha_ve this system imple-

...-.rnented in tim~ fo1:. AS-Sal ~hich will allow several flight testS-prior to 
, the manned flight. V 



1. Luna r Mobility: 

NOTES 9/18/67 WILLIAMS 

qllQ qV) 

Lunar Flying Vehicle (POGO): Since our (MSFC) .s~E!!'"£lc.E with Bell hq_~ ~ce~ 

_.~ ~nplet~d, t!!,<;Y." ~:;.e ES.giI).llip.g to ~ake .q ueS!,es •. a $_t<?..JY11..~.t_t.!1~ ~~P2~ld 92 - pendi ng 
further funding on the system/activity. T~lat was probably (my understanding) for 
the Ostrander visit. We have had no formal request but feel we are not in a position 
to advi~e them (formally) on any particul ar course of action :-r.-~::-le·ave· ltup to the 
:~mpany to decide 'for itself ~ MSC has been ~~~~~ac~-?d,.9YJ.3cll .. and in essence, -that is 

what they will or have been told: v - . 

LFV & LSSM: It is our understanding (via Mr. Gartrell, MSC, AAP office) that 
Dr. Gi lruth is planning to write you (Dr. von Braun) a letter stating: 

r '. . 

a. MSC should develop a LFV if one is to be developed; 

b. and that MSFC could/might handle the engine development ~necessary for 
the LFV ins-upport of MSC. 

,.........-. .. . , ... 

c. If a roving vehicle (LSSM, etc. - but r'm sure he doesn't include something 
'-----'- . .....-- ... _ ... - . ) 

like a MOLAB/MOBEX) is required, MSFC should develop it. ~ 

The proposal from Gilruth, if it is made according to the abov'e, seems like a .. . ....... 

good compromise. As you realize, MSC is in the driver's seat regarding what system 
--(LFV ~ '-Lss!Vf or ' Mini -LSSM, etc.) can and will be recommended since they will be doing 

the lunar planning work for AAP. This puts us at somewhat of a disadvantage, but we 
will try to keep close enough to the activity to "keep the book straight. 'V' 

2. Voyager: 

Effort is continuing in support of Dave Newby to develop various alternative 
planetary program/vehicle/space craft options for the forthcoming OSSA/NASA 
meetings. -We have arranged for representatives from)y1artin, Denver (T III Shop) 

_~o be in Adyance(~ System~ Office _on Tuesday, September 19 to give us a complete , 
' rundown on -the Titan vehicle system and their capability. (This includes various Ver~lOI1S 
Qf the T III C, TIll M, T III F and the new T III G which is being pushed as a follow-oQ., 

............... -.. ... .~.. . '... _.. ..... . ..,.. .. - .-. . .. 
I win give you a ~ep~!~!~ .. r~po_r_t~~9n.Jhe 'I:)U .. G~.!!1",~Jew_day's. In short, it is a growth 
version of the T III Mjjlat will provide payload capabilities up to about 90,000 lbs. into 
low earth orbit.) V 



" NOTES 8/28/67 ., GEISSLER 
, ~;'~'l rf7~ 

[j ~/~I 
1. S-II Insulation: The study has be e n completed concerning the_ impact 
of pieces of S-II insulation on downstream components. The . particle s 

'-will accelerate to high local v e loc iti sand "':oill n?t b d f.L~ . .st by local 
, Clow fields to prevent 12.!...gtupeX!lnce irnp"a~L However, it is found that 
~enet.!?--.! .i_o~?o_~s _not take place .of even the :nos! ~r~.t~5= al. fa~J.!?:g~~_~s._ 
the 0.05" .£ib_er glas s HZ £eedl}ne shroud. The engine shrouds and fins ar ,e ... 

- even le~_s.u.scep.ti~le to damage. ~noth~r are~-or-concern "was th e effect 
~- ~--- .. -
of debris injected into the bas through the aft-end scoops. This is-!!£t_ 

'-'considered to be hazardous since th e momentum of th e material is absorbed 
~-'i'i;l--P;~t-~~-th;'sc'oops .:Vfhe only precaution is that the phys ical size of 
a single piece of debris not create a total load on a shroud that exceeds the 
load carrying capacity of the shroud. The results of the analytical study 
are being published in a technical memorandum. -.YY..ll!.? t_~~n.~l impa.,ct test~ 
have been completed and confirm the fact that no penetration takes place. 
The experimental and analytical results will be published in a NASA ' . 
!..echnical note .. }Y,hfJt_.f?aved u,s was the low density of the impacting particles .:. V 

AAP Cluster: The Martin integration contrac.t~ effort on mission analysis 
for the cluster missio;(AAP: 2 and AAP-4) will involve orbital analysis ' 
~elat~ng to timelines, data management, orbTta1 contingency plans, sub- ' 
system usage timelines, tracking, and other orbital analyses which MSC 

'~o~ld p~obably prefer tha~, ... MS,~£,..!.l ?t.22.;_ We.wi.sh ,to have s~m~_ y_C?~~;,h-;;';
;'ver, in the orbital mission planning and ~~e the Martin analyses . since tJ:1ese 
reflect the manner that MSFC would prefer to see the mission performed. 
trally, it would he nice if MSC would work with us to m,)tke the Martin -
-~~iyses- more ' meaningful and useful to Q..Q.th_Genters., V'tnterface efforts in " 

this direction ~i.!:~ be attempted through the Mis sion Requirements PaneL \,/ 
3. Vehicle 501 Roll Out: During 501 roll out and subsequent stay time on . 
the pad prior to launch, we shall assist P&VE by furnishing an engineer to 
ihsure that .E:.QJ2.!Qp.rJat.e _wind data are r,ecorded~ Data will be used during 
analysis of vehicle, responses during roll out. V 
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Dr. von Braun: 

You skipped over 
f lease 

NOTES. 

BH 
9/28 



NOTES 9/25/67 FELLOWS 

1. GAO Facilities and Equipment Review: GAO, in the entrance 
conference Friday, September 22, said they would review the 
facilities and equipment programs in P&tVE. TEST, and QUAL 
L or ri s an incl de he 'four-year tim e period/ FY -64 throu h 

y - 67. In the facil tie are , b l Co • ncl. minor cons tr\1 ion 
will be reviewed. "Equipment," as defined by GAO for this audi t, 
includes capital and non-capital equipment for which a rough estimate 
of the total number of pieces is between 25,000 and 50,000 for the 
three laboratories duri~g these four years v 
2. Wor~. ~~_fkag~" s: Approximately 100 wor k packages, 'dentit'ed 
by their respe , tive numb rs in the NAsA coding -structure, ,~re 
bing prepared by R&:Dq within H adquart~rs g idclincs. The ,15 y 
p oplc in the RB.cDO laborato~ie5 and offices have b on colI ct ' v ly 
briefed with all available inform,ation so that the best 'ob can be 

_ --. 0:::::-- _. _ 

done on the work packages within an almost impossible schedule. 
To avoid i';'compa.tibilities in manpo;;; fig~~ '~s - and reduce laboratory 
work load during this intensified work package effort, R- OM ~ill 
complete the manpower portion of the NASA report form for ail work 

packages . V 

3. Cost Reduction Review': Last week, a NASA Headquarters group, 
headed bY-.,Brooks Preacher, mac?-e a thorough review of the MSFC 
Cost Reduction (CR) PTogram. After a brief visit with R-DIR and the 

"""staff, the NASA team audited the CR Prog~am in ASTR, P&'VE, and 
COMP Laboratories. The NASA team indicated that things looked 
fine and that the program has good top management support. However , 
th; team thought -that rn'ol'e people shoulq participat~ in the CR 
Program by submitting their ideas on how to reduce costs. V 

4. MSFC/KSC Mutual Assistance Program: Thus far, 32 R&.DO 
individuals have been selected for participation in this program. 
Evaluation reports are being received from the 18 men who have 
completed their assignments. No copies of the KSC supervisors' 
reports have been received, to date. V 



NOTES 9/25/67 BALCH 

S-I1-3 Testing - Stage was s~~cess.fu1ly static fired ,Jot ~- planned 65-second .. 
duration at approximate ly 8: 09 p. rn. , 9/19/67. :preliminary evaluation 
indicates no restraint to a full-duratio'r;. firing ~ow planned for Wednesday, 
9/27/67. --Formal' data e':"aluation is scheduled for today. 'rhis was the 
Jirst hot firing on Test St~?d A-I. The only significant facility problem: 
was the failure during countdown of a gasket in the filter bypass syst~m 
on th LOX main fill line. Gasket was replaced and no further difficulty was 
encountered. Ambient blowdown of sidewall insulation system was performed ' 
on 9/22/67 as a part of a study of failure modes. V 

S-IC Stage - Date of delivery of stage to MTF is still indefinite. Continued 
uncertainty with respect to S-IC test program schedule has created certain 
MTF manpower and other resources scheduling problems. MTF management 
is actively working this problem at present. V 

Stage Handl~e~icks - Derrick control system modifications on S-IC 
derricks are complete. V 

Alleged Damage s from Staee Firing - A total of ~~J~~Q. , cO,rnplaints as a , 
_!esult -of the S-IC-5 stage firing on 8/25/67 have a@.t been received . Claim 
farms have been completed an four of these and will be leferred to the 
NASA General Counsel Office ' forfinal determination. So far, no cornplaint 
has been received as a result of the S-II-3 short-duration firing an 9/19/67. V '" 
Hurricane "Beulah" - Condition IV (72-hour alert), which was declared on 
Saturday, 9/16/67, wa's' discontinU:ed on Wednesday, 9/20/67. A1l parts of 
the MTF Hurricane Emergency Plan work very well, including the Stage 
Contractors I plans. V 

Freedom of Inforrnation Act, Public Law 90-23 - Received the fir'6t r e quest 
under provisions of this act. Information concerning the GE service contract 
at MTF was requested by Mr. A. R. Adams, Grand Lodge ,Represel1tative , 
International Association of Machinists and Aerospace Workers. V " 

Public Affairs - MTF was visited by Mr. Garvin Johnston, newly elected 
State Superintendent of Education for Missis sippi. Mr. Johnston I s position 
encompasses elernentary, high school, and COllege level education for the 

, entire state. V 



NOTES 9/25/67 BELEW 

AAP-l/AAP-2 EXPERIMENT ASSIGNMENTS: Mr. Mathews has agreed on a reduced 
(from 30+ to 23) baseline list of experiments' to be considered for inte
gration into AAP-:r. The integrated priority list, approved by Manned 
Space Flight Evaluation Board (MSFEB1, was used to compare against the 
constraints and to establish a compatible cutoff point for the integration 
efforts. Mr. Mathews also established a smaller operational baselihe list 
with a cutOltai:" 75°f 'o'£ experfment crew time Ei1rocation. No approved ~ 
Marshal1 experiments were' included in either of fKese'-1j-aseline lists with 
the exception of the proposed T027, Contamination Measurements. He plans 
to continue development of remaining experiments within budgetary con
straints to provide backup for AAP-2 and later flights. Formal notifi
cation of these actions is expected shortly.~ 
DATA RETURN CAPSULE: ML recommended to the MSFEB deferral of the Data 
Return Capsule develOpmenC-- " This was based on the lack of a firm justt-

--ficatio'n to accomplish ' the" mission requirements for the first cluster 
. based on a reduced experiment list. v/ 

ATM H-ALPHA TELESCOPE PROCUREMENT: Revised proposals to reflect compati- . 
bility with changes in the ATM system have been received for the H-alpha 
telescope procurement and are currently being evaluated. Negotiations are 
now expected to be completed by October 15. The Determination and Finding 
(D&F) for this procurement is still in Headquarters.~ 
LANGLEY RESEARCH CENTER (LRC) MEETING ON ATM: Astrionics has scheduled a 
detailed technical exchange type meeting with LRC on September 26 at this 
Center. 'TFie primary purpose of the meeting is to explore in detail the 
ATM studies that LRC has performed and to outline fo -them 'specific ' ATM -

., areas where We feel their efforts will contribute the most. V 
ATM NEUTRAL BUOYANCY TEST ARTICLE: The ATM neutral buoyancy test article 
is being assembled in Bldg. 4755. ,_ Plans foi -neutr'ai buoyancy tes ting in-

.. the next 4-6 weeks are ' to study the ~.!l.§~_a.~~on" problem from the Lunar ,. 
Module (LM) over the solar arrays to the sun end of the canister. No 
film retrieval studies are planned in this " iI~itial effort. V ' -
LOCAL SCIENTIFIC SURVEY MODULE (LSSM): Dr. Seamans has written a memo 
to Dr. Mueller suggesting that contracted effort" on the LS8M by Boeing 

,- ami Bendix be discontinued with the exception of work now in progress. r . • 
The Headquarters' AAP office is preparing a reply to this memo. Boeing's 
and Bendix's final presentations will be held on Wednesday and ThursdaY-
rof this ' week. MSC r s AAP Program office does not rule out the poss{bili ty 

",- ' ' .... ~ ~..-

of a smaller scale version of the LSSM which could be flown on a single 
""launch- ~is si(>l:1" 'in '~I97i:Z-:- R&DO has inves tigated such a vehicle which 
would weigh 800 pounds and be capable of nperations for three days, with 
the possible'addition of automation equipment for operation subsequent 
to the three day period.~~ , 
MOD KIT DESIGN REVIEWS: The E~maining design r:.,eviews with McDonnell 
Douglas Corporation should be completed by mid-Octobe;; excluding three 
major 'subsystems such as solar arrays, active attitude control system, 
and instrumentation and telemetry. An expedited effort will be made with 
McDonnell to have these three subsystems available in the Documentation 
Review and the mockup in time for the delta ~liminary Design Review as 
presently scheduled (December - February).vr 



NOTES 9-25-67 BROWN :BJ/~r 
H- 1 ENGINE The stability test series on H- 1 Engine H- 156 has been satisfac-

torily completed at MSFC. !I:~~..J.!.!~_~~!!}~_E~.n&<i~~-.!.~~'7~_~~,!.~?,~.l~I: d~:.ir:~ 
recent_~~.?!.~g'y~.~~,.~~ .. !l..t "~eosho. ,"~J;,E~_ ,~p.gin~e_.£e-E.)R~..sL,!i~~f~.f.tQ,p~Y~_9.A " arr_Sey.en... 

bombtests at MSFC; therefore, it appears the previous stability problem 
~-~-.-. ~ .. ~j'-', ."~",~",,,,- ~....,~-

encountered at Neosho is connected with the test stand. Further investigations 
are planned to isolate the specific cause of the problem. V 
F-l ENGINE Further investigation of the previously reported abnormal carbon 
used in several F-l primary LOX seals revealed that e,!lsine ~.:..~~~~_-I~:~~ 
contains a seal made from the abnormal lot. This seal will be replaced (no 
~ . ," , ~ • __ .r ... .....-· ...... """ ... -', ....... - .......... , ..... .. "'""'.~ol'_.1).;<."", ... ",..._ .... _ 

scnedule impactY'. "The investigation to date reveals: 
Total rings possible from abnormal carbon lot 19 
Identified by inspection 15 
Destroyed in fabrication (not available for inspection) 2 
Suspect not yet inspected (spare pump at MSFC) 1 
Removed and returned to vendor because of leakage 

during engine 2nd E&M (not relocated) 1 
No additional field action is recommended beyond replacement of seals presently 
identified. Our test history gives us full confidence in reviewing the last test on 
an engine and predicting the safety on the next test even if the engine had non
specification carbon. Therefore, the risk of potential degradation in reliability 
due to breaking into 26 delivered engines to positively establish that they do not 
contain abnormal carbon is not warranted. V 

Delivery of the engines for S-IC-9 to MAF has been completed. The fifth 
and last engine in the set was delivered on 9/ 15. ~ 

During the CDDT pre-count for vehicle 501, one of the three thrust OK 
presS;-i~-'~~-itci~~s"' on engine F - 30 fz, ~as ·f()Unci"o~t~oi..~"~iibra~ion. A revie"w 
7'pasrt~~t- hi"~t'C;;y als~ i;{ciicated that "th~ val; e calibration had ' shifted. The 

switch was replaced Friday night, 9/22, by -a-Rock~tdyu'e sp~cialist who can 
acco~plish the replacement without removal of the thermal insulation pane~:;,- It 
is anticipated that this work will be accomplished without schedule impact. V 
J -2 ENGINE Reference my notes of 9/18. The LOX pump cavity seal leakage 

------·~ ... ·-r· .. --~· ~ ...... " '. •... .. -•. 
problem has been resolved for AS- 501 with the utllizati on of a burs t diaphragm 

" at the end 'of the present thrust chamber~vent l{ne. With "the exc e pt ion of the ~ 
. burst diaphragms all engine hardware is instalied "on AS-50l. Burst diaphragm 

hardware will be available by 9/29; however, the current installation (burn off 
tip design) will support CDDT. ~ 

A static firing test was performed on the S- II- 503 stage engines on 9/19, 
for a maTn-stage' duration of 68 seconds. Engine perforfuarice was apparently 
!3atisfactory based on visual observation and preliminary data. The test included 

, .. ~n eng,ine gimbal step program., V 
LNz and LHz dumps through the engine were successfully accomplished at 

.. !\:EpC~i'~-' ~~·pp~~t 'of ~~opell~~t t~nk ' p~~sivation studies for the S-IVB orbital .. 
workshop. Data from these dump tests are being evaluated. In addition, five ,,, 
pump spindown tests were conducted at AEDC on 9/19, four in support of 
reduced S-II stage fuel tank pressures and the fifth to check out the engine start 
tank emergency dump procedures. Data from these tests are~~u!-,aging _~npugh.. __ 
to warrant continued effort. The engine is being removed for installation of the -r-----------..... ____ .. _______ '"_ 
second 225K engine. The ~tial engine was installed in the cell 18 months and 
accomplished 80 tests. V . 



NOTES 9/25/67 CONSTAN 

Nothing of special significance. . 



NOTES 9/25/67 FELLOWS 

1. GAO Facilities and Equipment Review: GAO, in the entrance 
conference Friday, September 22, said they would review the 
facilities and equipment programs in P~VE. TEST, and QUAL 
Laboratories and ~nclude the 'four -year time period, FY - 64 through 
FY - 67. In the fac" U ties area, both CofF and minor construction 
will be reviewed. "Equipment, II as defined by GAO for this audit, 
includes capital an~ non- capital equipment for, which a rough estimate 
of the total number of pieces is between 25, 000 and 50, 000 for the 
three laboratories during these four years. 

2. Work Packages: Approximately 100 work packages, identified 
by their respective numbers in the NASA coding structure, are 
being prepared by R&DO withi.n Headquarters guidelines. The key 
people in the R&DO laboratories and offices have been collectively 
briefed with all available information so that the best job can be 
done on the work packages within an almost impossible schedule. 
To avoid incompa.tibilities in manpower figures and reduce laboratory 
work load during this intensified work package effort, R- OM \ll.:'ill 
complete the manp,ower portion of the NASA report form for all work 
packages. 

3. Cost Reduction Review': Last week, a NASA Headquarters group, . 
headed by Brooke Preacher, made a thorough review of the MSFC 
Cost Reduction (CR) Program. After a brief visit with R- DrR and the 
staff" the NASA team audited the CR Program in ASTR, P& VE, a.nd 
COMP Laboratories. ·The NASA team indicated that things looked 
fine and that the program has good top management support. However, 
the team thought that more people should participat~ in the CR 
Program by submitting their ideas on how to reduce costs. 

4. MSFC/KSC Mutual Assistance Pr'ogram: Thus far, 32 R~DO 
individuale have been selected for participation in this program. 
Evaluation reports are being received from the 18 men who have 
completed their assignments. No copies of the KSG supervisors' 
reports have been received, to date. 



NOTES 9/25/67 GEISSLER 

1. AAP Mission Requirements Panel: Re: your question on this subject 
in Notes 9/5/67, copy attached. The MM strap-ons are not .presently 
being considered for an AAP-3 application l even though the scheduled 

'- .... ,r ~ .. " h' '" 

launch for AAP-3 has slipped. The probable solution to the AAP-3 payload 
problem will be some _combination of the follo~ing act~i'ons being considered; 
(1) J;,F!Eipat~ the L_M/ A TM free-flight moc!,,:,, _~.f da~<i: g~t~ering.1 there~y ~ 
redu:cing the LM iri(l.ded weight on ~AP-4 .so fll_or~ expendables can be_off
loa~ .~2m_¥:e:..~_t..q...b_~~.:..!; (2) ,Fly AAP-3 CSM a.s a ... th!rs .... eta&t to orbi~; 
(3) Lower the in§.~rtion alti.~ of AAP.-2 O~~ from 260 n. mi. to 240 n. mi. 
thus r.;;.~u<:!ns...E.!r.!~.?-~E.:~~~~~~n~ a~ross the b?ar .. d for ~)l.. four flights; 
the orbital Tifetime ! r ~~~t..~,2. would be fedu~~d-f:k?:p."""'.!'-'r~,~ .. !.<:,.,~~.~~~ 

.100 d.an; therefore, any re uirement for revisit and reuse after the ATM 11'<-
mission would be eliminated; (4) Changing the reguiremen or a 56 day'- LI " 

-nisslon B to a missro;;b1r~;s du"ration, thereb'y r'edu~ing ~eq~ri-e;ne;t for 
.,. :Ii. " ..... ,...... "....-~"~~....,,.~....-...~ 

~Al?-3 expendables; (5) !~imi.~~L!p po .~ .~.~ble !~u.::.:;~~?f~!~~:::ati~~~ 
In the AAP-3 performance eshmate so that payToad comInltment canoe 
increa-;;·(r;{brR"~'chi·crii'g"tttt1t'·fr~"'i500 lbs to 1200 lbs, with a corresponding 
payload impro;effient~··· "Xii""'MSC: '"M'SFCmeetrngoo"t:hl s'" subject is planned 
for Sept. 28 - 29. V--
2. Special Conference on M<2lecular Radiation: A "Specialist Conference on 

~ecular Ra~~!!...<?!L..~tLU.!t,~pp!t£~~~.!~.iagnostic Techniques" will be 
heldTn the Morris Auditori~ .. ?1l~9.stob~~_? &:~~ft\ s"'spon~so'redby this 
Laboratory;-ana wasc~;ived and shaped by an informal Industry
University-MSFC team, that has worked on related MSFC research 
programs for the past six years. The conference will deal with problems 

of ~he r n:..C!.tX.q..9JAti_g!l_!E .• c?!;l_~~~!:,~ j:.!-E!~.r:.?-_~~ and ~mote 4~1?~.Mip.'(Li.~ 
.terre!51~i.§.I;La~~E!<~E.~~.<}ry",.~tt!ll?sR~.~\: .. «;!; An audience of about 150 invited 
people is expected. We have sent courtesy invitations to the surrounding 
institutes of higher learning (including, by the way, Alabama A&M College). 
Chairmen of this conference are Dr. Robert Goulard (Professor, Purdue 
University, al}t1 MSFC consultant) and Mr. W. K. Dahrn (R-AERO-A). 
A program brochure and a sample of the letter of invitation are being sent. :0 y-6u s~'para!~J.y: - The letter 'of invibition sketches 'origin and purpose 
o'fthe conference. V 
3. Research Achievement Review: MSFC Research Achievements Review 
Number 10, concerned with Aerospa~~" Environmen:t 'will be held in Mor'ris 

AuC1lto~fum 'on Septernbe'r 28, 196'1: Sinc'e~the pr'i 'mary responsibili ty 
':".~U ... ,.,.,....;;'"~_ M-.Jl-V'f'''';·-'. ." ..................... 1. ;"'l .. .on 

for this area rests with this laboratory, the entire review will be devoted 
to work carried out by our Aerospace Environment Division. Major 

topics will be ~,:>~~~~.~.~~~1?~~c.:e-~ ~,~.!Ja~t?~S, -'s~.at(st[c! -
~?:c.p~s.~r_~ pe!i~d ... s, ~~..!_C?~Q.~y., ph?_~9g~apliTc., meteor~, and martim 

1'~.!!!?:.osJ!~re since ~FC vehicle programs currently have strong interests 
in the s e u 'e a 8.'yII" 



NOTES 9/25/67 GRAU 

1. SATURN V VEHIClE COHPONENT CERTIFICATION PROGRAM: The SA-SOl vehicle 
~~I?,P~:!l~ ., C?~:tir~cat:ion. p'ro~~., ~?, s~~ete wi!ffi the ~~~9.!l_'2f. 
requal~f~cat~on of the S~ll 'batterie~. ' fhe SA-S02 program ~s now 

-Ul·iaerWay~-"Appt6ximatelY 2'0\ "'qr the' cOmponents will require new 'certil"O 
fication due to configuration charges or conditional acceptance on 
SA-Sal. V ' 

, , 

2. 8-11 BATTERIES: ~..Electric Stor~g~ Ba~~~ry Company (ESB) and two 
Eagle PiCher cx,rnpany batteries are scheduled fc?F.~,gegveIY to DCimey";" 
~lirornia, for qualification, tes~ing on Sep'tember 29~i967 : ·· Personnel 
fran ' R-ASTR and this \ laboratory will inon:[t6r-tnetestJ.nii~-ana we 

presently have a man at ESB to assist the DCAS representative during 
fabrication and testing of the S-II-SOI flight batteries. ~ 

3. NONDESTRUCTIVE TESTING: Through a ~~~~.s._ :r-esearch ~oDtrac! . ~~ th 
, LOCkheed-Georgia, this laboratory has exammed the use of liqu~d ' 
"Crystals fo~ " thenrographic nondestructive testing. AChOIesterl.c. 
:riquid crystal mi~ ,that"Chanies COIOr n3vers'lbly with minute 
t~~~_~" ~#e~tsJ. can be ~ra;Y~Q_'"a~emporary-or':peiil'ru1ent 

'-paint coatmg.. or i.:tised,,!f S:Rr~Y~~£l~.,~p'.,,:~Qm . .E.~.~c;:k p~a~t~c ,. sheets"" 
and applied to structure surfaces by vacuum or mechamcal methods. 
~~!'nal discontinuit~es .• spli.9~_j_2~~, .sur.~pped moistu~, etc., 
.,1I1 .. ,J:29D.ge~tor h:oneycQroP. .struCtures , can then easily b~etected.J ~ 
~r:LtJi-,~~ .. li1~' on the .. s~\lrf.ace. of the'·strucfure.y..we recently aeJron
strated the system to several Laboratories, Itrmy Missile Conrnand, and 
the Technology Utilization Office. This techni~ue has Rroven feasible 
~~~i,9.~tion~. ,~l1i9l} ... ~2~.!~ ot.be~~§~ __ ~.g1JjO~~Q.~~ s~!liPTI§..-and'" cost~ • 
lJ!fr~d. systems; and nas generated considerable interest furougnou 
~ecounfiY~re an! ~¥-, ~~~,~~~al""lLS7.~ , for ~h: liguid cryst~~ 

nuxture (for J.nstance, ~ ~s mterested lJl examm~ng ~ts use on . 
'Space sfP.ts to detec1; astron~ut :temperature changes); andw e plan 
-acrdifionai-appliEai:lorls' aeveiopnerit 'ana eciiapnent -evaluati<;>n as it 
~late9 to our business. Attaghed is a ¥cat oEaRh shCMing 7~-

_ tl.on (X'PW..-l.l and .lack of ianesl.vrr~ • l.n a test panel. V 

ATI'AOiMENT: Photogreph (Dr. von Braun t s copy only) 



NOTES 9/25/67 IIAEUSSERMANN 

1. ATM Star Tracker. Mr. Forsythe of OMSF vis.ited us last week to hear our position 
on tfie:"s,tar tracker ,fg ,r _" the .f~!§! . AT..M. Since the high accuracy in rillTs not-iequired 

by "'the experiments on the first ATM . lIeadquarterf.s_lta.J?",_qu~~~.i~!1ed the need to fly the 
tracker __ <?E_ t~a~ . ~jssion", .. The tracker is i!.ttimately ti,I}_9_ in witn.._the' control system':an 
~~~!~~~~~!~!i2n~~nd although a simpler but somewhat degrad~d mode could be 

{'lown without the tracker ~~L.W.!l_!y~~am on ~o.th va icles " 
Flight experience will alsd be gained on the tracker during the first mission . 

An internal problem also exi~ts ion that ,Mr ; Buc:kner B s off!,.! Uatu,. that the ~roc:ure
ment action has b~~n 'u: 1ax;(}d 510 J.Q.QM i.\ll.d:iC~1V.J .. £gi ike t.I;,acker is necessartz. ' • 

.... • P. ,/. -. 11M :.,.... T •••• 

2 _ AnI Power . He llcomm representatives visited us two weeks ago and .~hei r pi tc~. w2,s 
thatwe- couf(f ntilticc the'size of _our solar ~l'raz: ~tM),n.tit-v ) e,r{p-s , This was 
~b3se(] on Hie fo1T()\iing:---~ ....... - .... , ;.;,;......UO: - - -- . . , ~t.... --

a lrnprovc the' chargcT /rcgulator efficiency 
------~ ..... --. --- . -.. .. -.~~ ...... " ,_ .. 

b . Elimina te or drastically rcJhlce tAo time between revisits for the first 
\ clus tered AIM. ' - -"- ---.~ .. , . . . -.. . .., .... -~ .. "... -...... ~ .•. ~.--. ~.-.~~.". "" ...... ~-,-----Wi th respect to the effi ciency. they were using numbers used in the March quarterly 
\ review o Since then our designers have stated better performance can be achieved , but 
.. th~~ gain has bee~.om-et · by a-)O% power ~t"ro\\'t_h. which has occurred ,since that time-:;:--

~ Wlth respcct. to the. revi~<g, ;.. '\'e have constantl .y rai~ed the question to Headquarten that 
more definitive l'equT"rCments must be establi,s.hed for the revisit mission , In the case 

, "'of ' the -powc-; sist~in,'-\ie agree wI the 696 "~l1o~ance for '"r;diat ion dep,radation can be 
.e}iminnt-ea 111 ~_th~ solar " a_rr~y.",~~~~JP!,.;nn'a1'1fe . number of lHl!!Cl'icS can he reduce-d b2 seu 
r,on" t~.~~~0} ler _ nul1lh~~.:;!-=!::::'[7~~~~:"_~2'~tes . ---
) . 
Ip the ab5cnce of more specific requirements for the revisit mission , we ;lre nrocecdin g 

~ wit~ .£ur own assumpti,o!1§.. and will assess the impact on the power system as well as the 
<nne r AT reI systems . 

3 . Ani cXl1crlments . Naval Research. Laboratorv ncrsonnel visited ~'SFr. to ~iscuss the 
;;l.mpITrrcJ'-C-Xpcriments , . The NRL " A' ~,"\in:;trument will be identical for hath AH1 missions 
and will..,!!.Q.t... be ~j mpH Hed , 11,"c NRI. ".B:'}nst rument fOT the ·-fi r~!...~n! wi 11 have a 
spatial resolution of _ 2 ~ S arc sec , [Instead of 1 arc sec,,) thereby al1owin~ a fixed 
g-rating to he used . a less complex_mtrror -"'el:Vo system. reduced spectral resoLution and 
?esSst-rir\gcrrt~ fll'~~~i:€0!ltrol ~V· . - -- - ~~-- .. 

Jlarvatd Col}.er,c . pc£..S0nl)~J._vbited MSrr. for a ~Jgn revlc~ .of their sop~\i"stic~tcd e~~w 
monts , DL Reeves 1 CO) atrreed to reduc p. the data load for the IiCO- B inst rument from 
Tt~_J, .coame rrs--~1'Ti1s- will l1l'~f.cira.l.Iya:;srst f n 'toe "cur"rent problem. o1 volune andWe'ri'bt 
..... capacity within JJl.e CSl-L A firm workable 'lusHty and reliability assurance plan which 

invo 1 ves the Ball Brotllers Research COl'!"oration apparent ly has also been sol ved ~ 
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NOTES 9/25/67 HEIMBURG 

S-II-3 (MTF) 
The acceptance firing Is plann~d approximately September 27, 1967. ~ 

H-l ENGINE (MSFC) 
Tests No. Pl-512, 513, 514 and 515 were conducted at the Power Plant Test 
Stand on Engine H156-40 during the week of September 18, 1967. All tests 
were conducted with bomb installed in the injector face and during each 
test the bomb induced instability dampened within the specificatldn limits. 
This C::.9ncluded the bomb test series on Engine H156-40.V' - .-

SATURN V HOLOOOWN ARM PROTECTIVE COVER 
Test Laboratory tested a prototype Holddown Arm (HOA) Protective Cover 

_fo.r--KS'C' :-·-ResiifFs'··Of the' 'tes t I nd f cate···t ha't '-de-s i gn deli~'i enc-;' e's ,. ex is t 
and that the KSC establ ished test criteria was not met. The lias-tested" 
configurationarlCf- fhe'-AS-':'50l configur~;tion differ due -to schedule 

1
1 imi .tations imposed o.n man,Ufacturing, and testing of th,e ,c,over. Premature 
~osur: ...9Lt~~...£~~ __ .~~lL~!,~,~ .. t.J,(I ... g.!rn~S~ , .. ~~~J ~e . y~e~,.i.~l~",. Test Laboratory 

recommended, I n a recent t ransml tta 1, th~t KSC Eng i neer I ng re-eva 1 uate 
..J!ti 1 izatioD of.. the pcotectiv.e rJlvet for, t.S.~'V -



NOTES 9-25-67 HOELZER 

, ' 

NEGATIVE REPORT ~ 



NOTES 9/25/67 JOHNSON 

MSFEB - The following items of interest resulted from the MSFEB . 
meeting on 9/18/67: 

a. The AAP Office recommended that no further work be done on 
1ft;. • .' ~. .. ......... ,. 1 .. ... .. ,,, _ ..... ... 

"the development of a data r .etu,:n c~~s~l.~._~Y..~.~~.m for the AAp Clu8 er 
._J?~~sions. The"'Boa:rd 'accepted this recommendation;" V '" .... . ... 

b. Contamination experiments. including the proposal by MSFC, 
were referred to the Ad Hoc Contamination Committee chaired by 
Mr. Maurice Dubin, OSSA. The Committee report was requested by 
10/3/67. V 

c. The Thermal Control Coating experiment (MSFC Experiment # 2 
which was pre:;i"~~~ly assigned to Apollo has been r 'eassigned to AAP-
-~nd will pt:obably fly on the Vehicle with IU206 ... y- . ,-

d. The M?.fEB accepted a listing of the present prioritieEl <?f 
t-appr~~e~ .. e~p'!,r~!!lentl!' which will be usec:t by the AAP Office t~ e~tablish 

flight assignments, integration plans. and flight plans. The 1i.E!!. as 
submfit"ed, will be included as an encl~sure to the "minutes which should 
be available _~~ 3-.4 ~~!~8. . /' -

-- V 
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NOTES 9-25-67 KUERS 

S-II Pulsed Arc Welding: There are two 1Ypes of circumferential 
,",,"we}ds in the S-II containers: The~2 'dome to ~~l 41=6, weld and~ 

the o~~er circumferential welds of the structure. The LH2 dome to 
cyl #0 weld is different from the other girth welds by its specific 
configuration (heat sinks, stresses in the dome, etc.) and its specific 
gage thickness--it is the thinnest girth weld of the structure. 
Because of these factors it is the most difficult girth weld to make _ , , ' 

t in the S-II structur~. This is clearly ~eflected in the 9':lality: records 
for this LH2 dome to cyl 41=6 weld ... S-II-6 had for this weld 4~_~~~g,ted 
X-ray films (approximately 30% of total circumferencel: '3 ot the defect 

zones"'wete' bought' off by MRB actions, and 6 had required repairs. 
Maximum offset of this weld had been 0.068". The same weld for 
S-II- 7 had 23 rejected X-ray films, 15 of which wer'ewalvedbythe 

"MRB,and 9 repalrs were ' made. qffset for this weld is not known 
here. FOI_,S:-II-8, 32 rejected X-ray films were reported last Fr!9ay 

.Jfor the penetration pass only). In contrast, the other cylindrical welds 
recently performed at Seal Beach had only a total of 4 repairs in 5 
consecutive welds. The decision to pos'tpone the arm,lication of th~ 

.... pulsed arc welding technigue-'io'" S:If:9~--has bee~ ~ad~ bYSD/NAP. 
E~eertng''''onry beCa~'s'~ · ~f al'legedly- fnsuftlcreni' staUsttcaCdata for .., ". , .. .,. ~ ..... ' 

tensile and elongation properties at cryogenic temperatures. The results 
'" . r ......... r_ 

of tests of more than 400 pulsed arc weld samples at NAA did not 
lndicate any marked difference between TIG and pulsed arc weld~;. All ... - ~ .. - ... 

values were well ,above design spec~~i6at1ons~. Messrs. R. 1Jauud~ 
Van Leuven and G. Lewis have sta t the were read to use this 
Qe_w t~~ .. Q~,q~e .?,..~,!-!~,!~,.,...~l-! .90 ID§,..t.Q c 1 6 wei. It is r~zt.t2.. " ~ 

.. that !!.~l!!t~£P.ll~,!i!_!Si. .. p'~~?£e 1:I:! .. ,~me , '!.!!£i.!. which are f,!!ll eM. 
aefects while ,we have a better teclirffque on hand ~ 'WIlt reduce the 
number or-defects by 80 or 90%. 

rLltlU"~ 
f{!)J~ (I'"C. 

V!tlJ..f ~ , Jf/I~ 
1\£ t-.J t.I+o.cltl,J,' r~ 
vr:rdj~ j-o':3J..",SJ 
JA-k. I",," ~~ Ii '"tt.. 
htcJ re{MtJ. .$~~~~ 
eew.' J- lJe ~O(~~~ 
",~/~ ~ Cr7~'cq. f.-
LlI;. bttt,{ ~/. #-{ velds 
f(,r- A- HV I,.{U~) ~* 
~ ~lJilJl~ f'V'oitt luI{ It-

N~./~ 

Ed Buckbee
Translation
URGENT I.O. I understand that Lucas is still reluctant to release pulsed arc welding before he has conclusive cryogenic toughness data. In view of the new relaxed schedules, can't we postpone making these critical LH2 dome/cyl #6 welds for a few weeks, rather than building tanks full of defects? B

Ed Buckbee
Translation
Cy to I.O. 9-28. ng
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NOTES 9-25-67 LUCAS 

1. S-II STRUCTURE TEST PROGRAM: 
a. Fabrication of the /'A" Structur~_ (LH2/Lox Tank and Aft Skirt Assembly) 0" -k~ ... 

is proceeding with the Lox tank weld being the only remaining major fabrication ~ r. 
activity. 542 of 841 strain gages have been installed. , Present success schedule fls·.S?J~ 

- shows on dock at MSFC 11-6-67. Based on this ' r::t,~,~,!:}ng_~ttL be c?~~leted by ~ ltJ.lI"'c4 
v~n~o} May 1968.y:Tb.is is_~_ s.1i12 -W;uP...tb~f'nd .. c.u:larsb .. ~,P..2.~lW?D T~st Pl~V::!'T (ro.f.ut. 

b.~'B" Stru~~J.lJ:.e , (~orward Skirt and LH2 Tank Assembly). Based on presyrlt .r".wU 
shipping dates, the "B" telltt.ng at Santa Susana (originally Iche du led fOf,l"t he end .q. 
of January) will be cOmpleted by the end of March 1968 'L " '~ 

c. "e" §tL\.l.ctu_re (Thrust Structure/Aft Skirt Assem~y). Two ntly identifiecru 
problem: are causing approximiltely a ~four week delay in the s'tart the testing. A 
requirement exists for cooling of the forward thrust cone area t a maximum of -500P 
to properly simulate flight conditions for the aft skirt test. In addition, flight: 

' type tension straps are now required at the forward separat n plane (Station 1760) 
as a result of the cooling requirement to properly simula joint stiffness and re-
sulting thermal deformations. , Strain gag'e and heater s ip installations are com- , 
plete and systems checkout is presently being accompl hed for the initial test 

" phase. Testing is now p',~anned ,to st~rt .. _(M,SF'C), "o,n __ 10 15-67, . and be completed by 
the end~-~~uary--~9~~~ ~This ~elay in completion oes not impact the launch of 

. AS-S04 since the ,"A" test project completion dat~. is th~pa.c i:.n.8. ~"ctivitY..: V--
2. 1M ASCE~l ENGINE: Mr., Bob Fichmond of our Propulsion Division terminated his 
residence at Bell Aerosystems Co. 9-1-67'. However, the Combustion Stability Task 

-Group, of which he was the MSFC membe r, will remain active until a satisfactory 
solution has been demonstrated. The task team during ,. five weeks' residence at Bell 
made approximately 20 significant r e conunendations concerning overall approaches ', 

'design-detail, testing, instrum-entation and facilitie-s. Almost all of these -
~l!.I!l!.e!!dati.QJls_ ~wer EL_ adopted in ,s ,orne }orm by _Be ll. ': Ttr date, Bell appears to have a 
satis~!,9_r. Y., SQ.1.Y .. t!.Q!!.J.,~~. form ~ f a 3: b'Iade-' Sarne with an inner rin!; Two other 
approaches also look promising. V 
3. AAP PANEL ACTIVITIES: ' 

a. The Mechanica\ ~Pane l will have its third meeting (at MSC) on 9-27-67 and 
9-28-67 • . Major"topics will be lCD's, dockin&-!oads, ATM/SLA strength capabilitiEfs, 
impact of possible rotation of MDA, Nos e Cone /SLA j e tt i soning scheme. - -

-- - b. The first meeting of the Systems Safe ty Pane'l was held at MSFC" on 9-14-67 
and 9-15-67, and the official charter was signe d and d i s t ributed on 9-18-67. A 
significant result of the mee ting was that the pane l agreed to review the total 
systems safety, and to f acilita t e this ove rview, a r epresentative of each of ~ 
other AAP Pane ls wi ll be include d a s ember of t he Systems Safe ty Panel. ~ 
4. J-2 ENGINE START BOTTLE ON S-II 50 . £ The st art bo t tl~_sm.<Lqa s pd at~<l...b.aJ;.dware 
~~;!'.,.E;... overpre~ s~,~.!~d in3.~..Y.~r: t~!:l tJy ( op!~,ra t i "lna l,go~~J ' The maximum pre ssure p~ 
into t~"ottles was-f6S0 ps i a, and the t a nk was proofe d to 1800 psi~ so the tank 
~ still be satisfactor~. Howev er, ~he start tank v~nt and re l ie f valve and the 
'~:!:.n line ..21Jll.<2..s.!._c,:~~i:...~_w!.l.L hav.e~Jo b~"-,"1; e.E !"ac~.~ ... Th e di aphragm i n the vent 

portion of the valve is limite d to 35 psia reve rs e pressure and was subj ected to 
l6~0 psia. The drain line is de signe d f or 500 psia - was subj ect ed to 1650 psia. ~ 

r 5,. S-II-S03 CRYOGENIC BLOW DOWN TEST: ~Operationa1 problems with the helium purge 
system a~d the inability to remove the special S-II-S03 test vent ports precluded 

~ - , _ .. 
. ~ompletion of the cryogenic blow doWn test as originally planned. One insu1at1og 
Lace she~~~fec ~ was note!..!?y visual obse!>!-a,~rior to the "cryogenic blow down 
attempt; this efect was *c1early observable on TV and was known to be quite small. 
Post test inspe'Ct"ion -revealed that the g,efec f - was" approximat ely 0-:17 incb In 
diameter; several other minute defects were note lo t tie pie1imiriary -poift ~ est 
inspe c t ion. Another insulation blow down test is planned. ~ 

Ed Buckbee
Translation
B.L. On time for AS-504 launch [latest schedule]? B



NOTES/9/25/67/MAUS -
BUREAU OF BUDGET REORGANIZATION - Bureau of Budget is undergoing a 
reorqanization which will ilT!.pact on the FY-69 budgetary process. In this' 

- reorganization, NASA and-AEC are being transferred from BOB's Military 
. Division to a new Economic, Science and Technology Divisio~ directed by 
; .Q.I)J.l D. YounQ. Mr. Young, ' who headed the BOB task force that recommended 
the reorganization, was with NASA from 1960 to 1966. He left NASA to 
become Assistant to the Director, BOB, in May 1966.V 

The new Economic, Science and Technology Division will review the 
programs of NASA, AEC, Department of Commerce, Department of Trans-
portation, National Science Foundation, and the Small Business Administr~:~~ :... V 
SUCCESSIONS OF AUTHORITY - We have an actio.!! ~tem_from Paul Cotton_ 
to reaffirm the successlon of authority listing for MSFC, and to provide a 

" Ust of all key officials reporting to Dr. von Braun to the depth of three 
- successors for each. For thfs exercise we plan to interpret "key officials" 
' to include only the directors, 1.0. and R&OO. 'v We shall work with '. 
. - " Mr. Weidner and General O'Connor to develop these lists. V 

DESIGNATION OF ADP CATEGORY MANAGERS - Mr. Carl Prince, Assistant 
Director of Computation Laboratory, Mr. Gerry Turner, R-TO-G, and Col. 
C. Williams, I-CO-LH, have been named as managers for the computer 

. -
categories A, B, and C respectively. As you know, these categories are 
defined as .A. g~neral purpos~ equipment, ,B. general purpose equipment 
intergrated into a larger system not basically computational, C. contractor • 

, owned or operated equipment (either A or B type). Delineation of furlctiortaf 
interlace between the category managers and the Computation Laboratory is 

now being prepared by Tom Smit~ office serving 8S secretariat to the ADP 
Management Decision Group. V 

, 



NOTES 9 /~5 /67 RICHARD 

AS-501 Liftoff Dynamics Presentation: Mr. Rees and Dr. Rudolph 
have reque sted c:.2,~.ed_r ~ ~~ ~.~ 2-_nd_,:t>ri ~~ing __ ~_nth~ ~S =- 501_ l~,f!o~f 
dynamics. This basically, involves questions of physical clearance 
~, ........ ~.-..---

betwee n the vehicle a nd launch facilities during the, first 11 seconds 
of flight. Details of the soft release mechanism will also be re

, viewed. This presentation is tentatively scheduled October 4, 1967, 
___ --:';IP-::!-12 , Room 612, ' Building 4202. 

- -

.,-

kM ~·~\.cldt~ ..n~ 1;;. ~M ~'XtlC I S~~ I 
' ( ~ ~ ~~ t:~ 4&-' ~ ~ / PUl,( 

I ~v..\.- .J() It.. , .fJ (,,-, J e b/l~ ~) ~" U I ,4.-;;, I ~ 
~ rt<fau,/, ~ 4-\"",~~ . . o·V;ii.1L.2.. ~'''r * ~~e;~~~,..J) 

-

Ed Buckbee
Translation
Bonnie, This coincides with the MCM Exec. Session. I would very much like to attend this, and I am sure Dr. Debus would, too. Can we revamp the timing of the 2 meetings to remove confliction? B

Ed Buckbee
Translation
Noted. BH 10/2



NOTES 9/25/67 RUDOLPH 

AS-SOl Launch Vehicle at KSC: 

o The installation of the air flow b10cking"clips"on S-IVB stage forward 
skirt anti-flutter kit (to prevent excessive aerodynamic heating) was 
=~ompleted on Saturday, Sept. 23, 1967. \/ 

o Countdown demonstration t ,est (CDDT) is scheduled to begin on Tuesday, 
--Sept. 26 and ,!.il}. ?e completed on Friday, Sept. 29, 1967. V-

o Dr. Speer and I intend to fully and solely utilize LIEF and HOSC for 
_:the resolution of all CDDT problems ,as we want to simulate laupch day 

._ activities as much as practicable. V-

o Mr. J. T. Murphy, my deputy for management, 'participated in Dr. D,ebus '. 
~Launch Re~diness Review on Tuesday, Sept. 18, 1967. ~ 

o In the past few weeks we have organized and directed our contra'ctors in 
comparing their latest design drawings vs. the "as installed" drawings 
at KSC. In comparing the (MSFC/ design contractor furnished) che'ckout 
requirements, specifications and criteria vs. the KSC procedures, we nQ! 
have a thorough identification of the few items "not yet installed"; and 
have resolved the few minor differences between our specificaEionlcriteria 
with the checkout procedures. ~ 

o General Phillips' Flight Readiness Review is now scheduled for Monday . 
and TuesdaY' "Oct • . 2·3, 1967 at KSC. V 

____ , ,___ .-r- _ / 

1_ 10 Boeing Contract for Apollo Technical Evaluation and Integration (TIE): 

~/O/~ 
o General Phillips has approved our plan for integrating their TIE con-

tract with our Boeing System Engineering and Integration (SE&I) contract. 
'The plan ~';:§l.yes_o.YL"!ill§CI contract "as ~ at MSFC. V 

o The plan creates a separate MSFC part of the Apollo TIE contract which 
provides for contractual interfaces between the two contracts. ~ 

o The plan establishes MSFC and Boeing (Huntsville) managers for the 12 
TIE task areas (such as Program Control, Configuration Management, etc.); 
and indicates now there will be a free flow of data between these managers 
and their NASA/Boeing counterparts-at-MSF and other centers. (Boeing 
will be responsible for the integrity of the MSFC data). ~ 

Ed Buckbee
Translation
Latest, 4-5

Ed Buckbee
Translation
9-10 BH 10/2



NOTES 9/25/67 SrEER 

1. AS-SOl MISSION RULES: Re: your qUestfo~ab ltt abort capability 
(Notes 9111167 Speer; cyattached): The 1a of abort capability 

.prior to the 25 sec exists .2ply on 1S-50l. On subsequent unmanned flightl 
the Launch Director will execute <thot"t commands between liftoff and tower 
clearance if required. On manned flights, the crew will have abort 
capability starting with arming of the La,lInch Escape System (LES) aOt 

- T~-30 min . • 1/" ' ' 
2. AS-501 MANDATORY TELEMETRY LINKS: We presently carry 21 individual 
launch vehicle telemetry links and multiplexers for inflight measurements 
in the AS-SOl Mission Rules as mandatory to T-li sec, which is the latest 
time permitted for manual cutoff of the automatic sequence. As a result of 

'action assigned at the Phillips Mission Rules Review on August 22 to ~i~~ 
' the items requiring cutoff after automatic sequence start (T-187 sec) we 
'have now agreed with Mr. Neubert, Dr. Rudolph, L. Richard and all Laboratorie. 
concerned to change our telemetry link rulings after T-187 sec ! The proposed 
change would require ,cutoff prior to T-ll sec for 10s9 of ~ one of three 
individual m§lndatory -links (API, BPI, PPl1,..Q.!!g individually -..;andatory , 
multiplexer (S-IVB-BO), ,I!ny ~wo of the six Single Si.deband links,. ~ny 
other two (PCM or PA}Q telemetry links on the launch vehicle, or any two 
other multiplexers on a given stage (vehic Ie red lines are lis ted ' -
'independently and are not affected by these rules). This change is based 
on a priority ranking of links and multiplexers. Loss of any link or 
multiplexer will compromise certain mission objectives t~ a degree; ~awev.r, . 

,we .~yoi~ euttirig of auto sequence and possible launch ~e8chedullng !2!. 
~anything _l~~~ _than catast,rophic loss of flight data. V" 
3. AS-SOl LIEF SUPPPRT ENGINEER'S BRIEFING: A briefing was held 
Wednesday, Septembep~ 20 for all MSFC and IBM personnel identified a9 LIEF 
Support Engineers fqr the AS-501 Countdown Demonstration Test (CDDT) .. 
Ninety-four of these one-hundred forty-six support engineers attended 
the briefing. The briefing familiarized the engineers with their 
r~sponsibilities and the procedures to be followed for LIEF Support durina , 
AS-50l launch activities. A second briefing will be held T-l day before ; , 
enDT for the forty-two mc, SD, & HDC slIp"port engineers who will come from 

,.,. out of town. The fifty-two local engineers who failed to attend the first' 
briefing have been notified of the importance of their support and requested 
also to attend the re-run briefing at T-l day. y/ , 

r- . - _'. ' 

4. MISSION FAILURE CONTINGENCY PLANNING: A meeting was held at OMSF on 
9/18 to review _the draft of the new Apollo Mission Failure Contingency Plan 
",ith all -MSF Centers. We are n;;; developing a detailed MSFC plan (a9 -
-required by the Headquarters plan) an9Vwill ~~esent a summary at' the _ ~~xt __ 
MSFC Board and Staff meeting (10/6).~This plan would apply to AS·SOl If 

- needed. V , - ' , 



Notes 9-25-67 Stuhlinger 

1. FUTURE ASTRONOMY ACTIVITIES: Please refer to your comments 
, on SSL Notes of 9/11, copy attached. 

ASO, 10, and SSL are presently preparing a presentation for you on 
"Astronomy Activities at MSFC" on October 13. The points I mentioned 
in my Notes of 9 / 11 will be covered in this presentation. v · 
2. OPTICAL CONTAMINA TION FLIGHT EXPERIMENT (ATM): The two 
flight experiments proposed and prepared by SSL (P~qto~_~t_ric observation 
of light-scattering particles; and collection of material deposits on sample 
'surfaces) were submitted fast Monday to the ,MSFEB, with strong support · 
and with high priority rating from OAR T and OMSF. Maurice Dubin from 
OSSA, whom. Dr. Mueller had requested several weeks ago to act as chair
man of a Contamination Committee, raised objections, stating that the ATM 
Contamination Exper iments would duplicate OSSA exper iments planned by 

'br. Ney and Dr. ' Hemenway. Actually, Ney's experiment concerns the 
observation of Gegenschein and Zodiacal light and Hemenway's concerns 
collection of cosmic dust. These experiments will not provide the full 
answer s needed for A TM, but 1?ubin feels his exper [~entB can be modified 
to fulfill ATM objectives. The MSFC contamination experil"!lents are in 
an advanced stage of definition; a fully functional engineering model of 
both exper.iments is contracted for and scheduled for delivery in November • 
. Dr. Mueller stated that the MSFC exper iments should be submitted agai~ 
in October after Dubin's committee has formed an opinion. V 

3. LECTURE TO ANTARCTIC RESEARCH TEAMS: Phil Smith asked me 
to give a lecture on "Sun-Earth Relations" to an assembly of 200 men 
prepar ing to go to Antarctica this season at a familiar ization meeting' at 
Shenandoah, Virginia on 9/19. This season's research program covers 
a large number '0£ subjects in meteorology, ionosphere physics, aurora, . / 
cosmic rays, magnetism, geology, paleontology, biology, and psychology. V . 

4. NAS-FELLOW: Dr. Lal from India has been with SSL as a NAS Research 
Associate for 3 years . ..His work on crystal lattice structure and U~ 
..influences on ZnO pigments was very successful; he published 6 scientific 
papers while working with Gerhard Heller and William. Sno~. ~, short 

~od- bye visit with you has been planned for October 9. V 



NOTES 9/25/67 TEIR 15 
REWORK OF AS-204 FLIGHT CONTROL COMPUTER (FCC) SOLDER J/l? 
CONNECTIONS: The ~ssigned spare flight control computer from AS-204 
is currently being reworked at Electronic Communications, Inc. (ECI). ' 
The rework and test of this unit was scheduled to be completed this week 
but problems cleve,loped in the rework of a D. C. amplifier module which is 
packaged with cordwood techniques. This module is unique to the Saturn IB 
flight control computers and could not be disassembled for the rework with
out destroying the module. ECI is currently assembling a new module in
corporating tubelets and strain relief on the solder connections as they 
assemble the modul~. Completion of rework is scheduled for 10/2/67 and 
this unit will then have to undergo a dynamics simulation test which will 
require six days. Delivery to KSC for installation on IU -204 is projected 
for 10/9/67. This delivery date will cause KSC to reshuffle portions of 
their checkout but will not impact the end date of their working schedule. V-
AS-205 ATTITUDE CONTROL SWI TCHOVER CAPABILITY: Reference 
is made to my notes of 6/19/67, copy attached, c<;mc:.erning an official re
quest from MSC that MSFC provide capability for spacecraft takeover of 
attitude. control during orbital maneuvers on AS-205. After a thorough 

. assessment of several approaches to implement this capability, we met 
with R &DO and IBM personnel last week and decided on the best approach. 
The present AS-20,9 flight control computers w i ll be uti lized for AS-205, 
,with one AS-205 computer being reallocate d for IBM internal usage in place 
of the presently scheduled spare 209 computer. This essentially results in 
,no less CSM configured spare computers than planned with little or no 
associated cost increase . ,The ,AS-205 computer has been modified three 
,times to date and this would have been a major modification due to physical 
space limitations of the AS-205 computers. I fe e l we will be much better 

~ off with this new computer for our first manned shot. The AS-209 computers 
~ ,already have the attitude control switchover capability. We will notify MSC 

this week t~at w.e will provi de this capability on AS-20S per their request . . V-
AS-205 CREW BRIEFING AT IBM, HUNTSVILLE: We have met with IBM 
and discussed the crew bri e fing requirements._ They have established a 
tentative agenda which indicates they have a good grasp of the level of de-
tail to be presented as well as the briefing content. It is anticipated the 

' briefing will begin at 9:00 AM and continue to 5:00 or 6:00 PM on 10/3/67 
with a dry run the morning of 9/28/67, however, these dates may slip 
depending on the AS-SOl CDDT. ~ 
UNIT LOGIC DEVICE (ULD) PROCUREMENT: Reference is made to my 
notes of 9/11/67, copy attached, ~oncerning IBM's planning to phase out 
their ULD production unless they get a go-ahead for additional LVDC/LVDA's ' 

"by 9/15/6-7. '· A change order has been issued to IBM for ULD's to support -
. the logisti~"-;~quirements of the LVDC/LVDA's already contracted-for.- , 
!-- -

This will carry ULD productiol!. through 1lllQ/6,7. __ A supplemental agree-
ment for -.r::;V'DC/LVDA's for AS-S13 thr~ugh AS-515 has been negotiated and 
is currently in the re'view cycle at MSFC before being sent to NASA Hea~d
quarters for approval. . This S/A will extend ULD production into 1968. - - -



NOTES 9/25/67 WILLIAMS 

1. Administrator's Program Review: 

Bill Tier, Keith Chandler and I attended the Administrator's Program Review on 
September 21 which included three areas: Mission Analysis Di vision (the OART study 
group at Ames), Chemical Propulsion, and OSSA launch vehicles. The three of us 
plan to give a short review at the next Board meeting; however, there were several 
comments made by Mr. Webb with regard to the Saturn IB Vehicle that may be of 
immediate interest. Mr. Webb mentioned several times the fact that he had made 
a public statement tJ.:1at ,tWe will not procure vehicles past 216", and the gist of the ' .. 
statement and discussion left the definite impression that the door to procure 
additional IB' s is not closed and locked. (At one point re this subject, Mr. Webb 
said that it would "depend on the FY-68 and FY-69 budget".) He did make it fairly 

11,,___ . ~. " 

clear that before additional vehicles would be ordered, payloads/missions would be , 
approved and also funded and that a complete systems analysis (including management 
as well as cost-effectiveness) would be made relative to m (and/or uprated versions) -""'_.. .' ~ 

_ and the T III family . . Or to say it in simple words, we are going to have to sell a 
mission and show the IE is "best" if we expect to sell1T1,etc. . 

"'''T~_ ~ ~~ .. 4 .~ ... ",.,. ... , ,...-.:~ ... ""_,' ~ ......... ,' "'. ""~'!'\II"'IrY{w;~. '~~~~"" .. <il'_iO·.r -<t.., ..... ,~"'.-.. .f .... ~.~ .. _tAl. .... ... 

2. T III Information: 

We had a group of Martin - Denver people visit MSFC on September 19 ~o review 
various aspects of the complete T III family, i.l1(~J~di!!gJ:_qLQ.. We are collecting and 
analyzing all the data we can get our hands on and are preparing ourselves for the up-

'. coming NASA -DOD study/exercises. V ~ . 

3. Visit to ASO: 

I would like to thank you and Mr. Weidner for the half-day you spent with your 
Advanced Systems people. Your visit did much to stimulate the people as well as 

, provide the senior people with guidance. V 
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